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ENTERED AT THE POST OFFICE 
AS SECOND CLASS MATTER. 


AT NEW YORK, N. Y. 


BRIEFLY TOLD. 

——_— 
A SIGN OF THE TIMES. 
ties of the artificial lighting supply of cities 


—-The agitation for the control by municipali 
and towns has brought out 
one fact, if no other, that is striking in force and odd in effect. Nor can 
we say that it is altogether in favor of the theories of the purists who ad 
vocate such control. The mainspring that actuates all business seems to 
depend for its pulsation on one’s ability to keep it in taut motion, at the 
expense of others—an admission that your purist will never voluntarily 
make. And this leads on to the remark that the advocates of municipal 
|control are never weary of setting forth their palaver by introducing the 
same with the intimation that their uppermost desire is to secure the 
| greatest good for the greatest number. The trouble about this, however, 
is that one is apt to predicate the future on the past ; 
ble method it is to follow, 
lits fruit of reality. The 


| 
| though they claim to be 


and a rather sensi 
remembering that the plan has so often borne 
3ellamyites reverse this system, in substance, al- 
‘*looking back ward,” in order that their future 
| strides may be made over improved ground. They tell us, when speak 
| ing of gas supply, that gas companies have received great nubs of favor 


in the shape of ‘‘ rights” to occupy the streets—at a depth of a certain 


And, 
‘favor ”’ 


if we mistake 
toa gas com 
In the meantime the State, through its sectional representatives, 


|number of feet and inches from the pavements. 
| not, this is about the full measure of the State’s ‘ 
| pany. 
has the right also to occupy the beds of its streets, and it does so, without 
regard to any other tenant. Sometimes it is dilatory in taking up its 
claim ; as, for instance, when a sewer is to be put through a street at a 
time after—years it may be 
gas to public lamps that the authorities decided were necessary to light 
wayfarers to their homes between the gaps that will occur in the devel 
opment of cities. To put the latter part of this a trifle plainer 
was lighting the sidewalks, 


the gas mains had been put down to supply 


The gas 
safety of 
in certain sparsely populated districts, when the city 


company for the comfort and 
the inhabitants, 
refused, 
the ground that the districts did not house a sufficient number of people 


to warrant the expense of draining the territory— 


or neglected at any rate, to put sewers in the same districts, on 
it should be borne in 
mind that professors of sanitation and looking backwardism are loud- 


mouthed, too, in calling attention to the belief that cleanliness is next to 


Godliness. And we take it for granted that even Bellamy will admit 
that drains are great aides to the keeping clean of acity. In due time, 
however, the gaps between the populated districts lessen and the 
authorities decide that drains must be pieced out and woven into the 
general drainage system of the place. We will say that a pretty close 


friend of the ‘‘ Chairman of the Sewer Committee of Councils” secures 
that the lucky 
‘ity Surveyor or other officials 


the contract for the aforesaid piecing out process, and 


contractor is favorably thought of by the ( 





\in charge of the grades of the streets, and soon. It so happens—there 
were no ‘‘official” grades to the street lines when the gas pipes were 


| laid—that the sewer is to be laid within a few inches of the gas pipe 


line, and then the trouble begins 
|The sewer digger and his men slash right and left, regardless of results, 
and the latter are always unfavorable to the Not 
favorable, but very costly. Mains are broken, strained and 
services are snapped. In fact, that 
will likely soon occupy the attention of the courts, in which a contractor 


that is, trouble for the gas company. 


gas men only un- 


joints are 


we have recently heard of a case, 
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38 American Gas 
engaged in excavating work on account of the city, deliberately drew a 
wide, flat shovel—drawn by borses—over and to one side of a line of 
gas main with the result thata score or more service pipes were destroyed. 
Of course, all this is not new by any means to the gas makers of the 
country, but it will serve to call attention to the fact that the ‘‘ privileges ” 
enjoyed by gas companies underneath the streets are more fancied than 
Again, we 


‘ 


real, when it comes to a question of tenant right damages. 
may take heart of hope in that the companies seem no longer disposed 
to accept these occurrences in the meek spirit that, as a rule, has hereto- 
fore characterized them, but will demand redress. Notable instances of 
this determination are afforded in the damages claimed at Mount Vernon, 
Ohio, and Houston, Texas, on account of unwarrantable interference 
and injury on the part of the authorities to gas mains at the points 
noted. 
but they are large enough in point of effect. Ifthe gas companies are 
tenants of the city’s streets, and are to be held accountable as such, they 
are certainly entitled to the redress that the common law affords toevery | 
tenant when his righis have been infringed. 


It is true that the amounts involved are comparatively small, , (CsHs). 


On the Effects of Specific Hydrocarbons on the Lighting Value 
of Combustible Gas.* 
eel 
[A paper read by Prof. W. Foster, at the 28th Annual General Meet- 
ing of the Incorporated Gas Institute. 





Whatever public knowledge there may be with reference to the light 
ing value of definite hydrocarbons, I believe it is largely, if not entirely, 
due to the labors of Dr. Perey Frankland. He has made experiments 
with three well known hydrocarbons, each of which is gaseous at ordi- 
nary temperatures, can be obtained in a fairly pure state without much 
difficulty in a well equipped laboratory, and is present in greater or less 
amount as one of the ordinary constituents of coal gas. The three sub 
stances examined were ethylene (C,H,), ethane (C.H«), and propane 
At about the same date, Mr. Lewis T. Wright made a few ex- 


periments with marsh gas (CH,). [am not aware of any further experi- 


| ments on the lighting value of these four, or any other, hydrocarbons. 


The determination of the lighting value of solid and liquid hydrocarbons 
1 : 


| has often been attempted ; but as the methods employed are always in- 


| direct, I will refer to these subsequently. 


CHEAPER GAS FOR Mapison, Inp.—Mr. H. B. Foster, President and | 
Secretary of the Madison Gas Light Company, writes us that on and 


after October ist, next, the net rates for gas will be as follows: For 


illuminating purposes, $1.90 per 1,000 cubic feet ; for fuel purposes, $1.40 
per 1,000 cubic feet. 
the Madison Company are in the field for more business. 


All of which goes to show that the proprietors of 


THE FLEMMING FURNACE GROWS IN Favor —The following list of 
orders furnishes proof that the Flemming Generator Gas Furnace grows 


A few weeks ago I obtained specimens of a fifth known hydrocarbon, 
named butylene (C.H.), containing 96 per cent. by volume of the pure 


substance. I hoped to put before the meeting some figures referring to 


| the lighting value of this interesting substance, which could be taken 


without qualification. Unfortunately, I found my specimens, when 
prepared in bulk (between 4 and 5 cubic feet), contained 84.80 per cent. 
of butylene ; of the paraffines, ethane and propane, 4.79 per cent.; and 
of air, 10.41 per cent. However, this mixture has been carefully ex- 





steadily in the favor of gas men: 12 benches of 6’s, at Brookline, Mass. ; 


8 benches of 6's, at Worcester, Mass.; 4 benches of 6’s, Northern Gas 
Company, N. Y. city ; 
of 6's, at Georgetown, D. C.; 1 bench of 6’s, at Dunkirk, N. Y.; 1 bench 


1 bench of 6's, Central Company, N. Y. 


2 benches of 6’s, at Sing Sing, N. Y.; 2 benches 
of 6's, at Northampton, Mass. ; 
city. 

Ir the General Committee on the coming World’s Fair at Chicago has 
determined to relegate gas to a subordinate position in the matter of 
lighting the buildings and the like at the grand show, it is an equally 
positive thing that the Chicago City Councils are just now havinga very 
busy time of it in passing upon applications for ordinances for the estab- 
lishing of gas works in that city in opposition to the Company that now 
holds the field. 
ious to have a try at the general gas supply of the Windy City, which 


No less than three sets of said-to-be capitalists are anx- 


looks as though gas was not to be out of the running there for some time 
to come. This mention recalls to mind an editorial in the last issue to hand 
(June 30th) of the London Journal that deals with the subject of ‘‘ Gas 
at Exhibitions,” and which was inspired by the news that the Chicago ex- 
hibition authorities had determined to overlook gas as far as possible in 
the lighting of the buildings. Having referred to the part taken at the 
last Paris Exhibition by the French Gas Companies, our contemporary 
remarks: ‘‘It is not to be supposed that the gas industry of the United 
States will be affected in the least, whether or not a single gas flame is 
seen burning in the Chicago Exhibition. The part to be taken by makers 
of gas apparatus in the show is another consideration. The manufacture 
of such appliances is a flourishing American industry, and ought there- 
fore to be duly represented at Chicago. With regard to gas itself, how- 
ever, we have the idea that the public use it for the same reason as they 
consume wheaten flour—they cannot do without it.” 





The Market for Gas Securieties. 
—_— 

During the week dullness reigned supreme in the local stock market, 
but gas shares, although neglected, nevertheless showed some strength. 
Consolidated to day (Friday) opened at 93 to 94, yet listlessness ruled. 
Equitable and Mutual are steady to strong, and some inquiry was made 
for Standard. Since the first of the month it that an 
important deal may shortly take place in city gas matters, and the gist 


rumor has had 


of the story is that a consolidation of the interests of the Equitable, 
Mutual and Standard Companies has been suggested. We give the 
rumor for what it is worth, and nothing more. Over in Brooklyn the 
gas share market is quiet, with an inclination to weakness, save in 
respect to Nassau, a sharp advance in which—some 4 points in the bid 
rate—is reported. (Chicago gas is at 50, the weakness in same no doubt 
being chargeable to the passage by the City Councils of the ordinance 
asked for by the promoters of the Economic Gas Company. The certi- 
ficates of ‘* Equitable interest in stocks of the Chicago Gas Companies ”’ 
are now ready for exchange for the old certificates. 
recognized by the Stock Exchange as a ‘*‘ good delivery.” The Laclede 
shares are quoted at 13} to 14. The Milwaukee Company has declared 
2 semi-annual dividend of 5 per cent. 


The former will be | 


amined photometrically and chemically. The following data were ob- 
| tained ; the gas being consumed in an improved Sugg’s Argand burner, 
It was not possible to burn this 
gas with any flat flame burner in my possession at the time ; and as the 
|gas is not likely to be put on the market, most probably flat flame 
burners are not made as articles of trade for the consumption of such 
extremely rich gas. 

Above 0° C., butylene is a gas. It is about twice as heavy as air, and 
burns with an intensely smoky flame. It is a member of the olefine 
series—a class of unsaturated hydrocarbons having ethylene (C,H,) as 
the lowest known member of the series. For some time past I have de- 
sired opportunities for ascertaining the lighting values of members of the 
olefine series ; because I feel certain that such information will not only 
be useful in connection with the practice of carbureting, but will most 
likely assist us in considering some of the enigmas connected with the 
lighting values of gaseous mixtures. The following data have been ob- 
tained with this 84.8 per cent. specimen of butylene : 


| having a 7-inch by 1} inch chimney. 


Lighting 


Lighting Lighting Power 
Gas used in Power in Power per per 5 C. Ft. 
Date. C Ft. per Sperm 5 C Ft. of of Pure 
Hour Candles. Gas, Buatylene. 
June 4— 
Temp., 65.5° F.; bar., 753 mm. 0.6250 12.2 97.5 —- 
June 6— 
: \ 0.6250 13.3 106.0 ) 
"e 62.5 : bar., 757 mm. poste a: oan? 2% 
Pomp. G8.0'E.;ter., mm) oe 86s COS Cl 


The only member of the olefire series previously examined is ethylene. 
Dr, Percy Frankland gives 68.5 candles as the lighting value of this gas 
per 5 cubic feet per hour when consumed in a ‘ London” Argand. 
Therefore the figures for butylene, as they stand, would seem to indi- 
cate that the lighting values of the olefines bear some simple relation to 
the number of atoms of carbon in the molecule ; butylene having double 
the number of carbon atoms, and almost twice the lighting value. This 
is in agreement with Frankland’s observations of the twocorresponding 
paraflines, ethane and propane. He found that 5 cubic feet of ethane 
(C,H,) gave a light of 35 candles ; while 5 cubic feet of the higher par- 
affine, propane (C,H.), gave a light of 54 candles—an increase in the 
number of atoms in the molecule by one-half being attended with an 
increase in lighting value of one-half. 

The subject is one which needs very careful treatment ; for if Frank- 
land’s observations with the paraffines—and I have practically con- 
firmed them with reference to the two olefines, ethylene and butylene- 
are to hold, how is it that marsh gas (CH,), the first of the paraffines, 
has nota lighting value of one half that of ethane—namely, 17.5 candles ? 
Mr. Lewis Wright gives the lighting value of marsh gas as 5 candles per 
5 cubic feet; and everyone acquainted with its lighting value knows how 
insignificant it is. Yet marsh gas has a value in luminous combustible 
| gases which is material. 

The following table shows the relationship of the five hydrocarbons 
referred to: 





i 
: 
*Reprinted from the London Journal. 
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Paraffin a. 


Marsh gas (CH,)..... 5.0 candles per 5c. f. per hour (L. Wright). 
‘thane (C2Ha<)...... . 35.0 ca a = (P. Frankland), 
Propane (C:H:s)...... 54.0 és " ‘ 
Olefines. 
thylene (C2H,)..... 65.5 candles per 5c. f. per hour (P. Frankland). 
sutylene(C,Hs...... 123.0 6 “ “ ( Foster). 


Other Hydrocarbons. 
Naphthaline (C,.H.)..933.0 (?) candles per 5 cubic feet of vapor. 
Cn ere 163.5 is = eS “s 

The determination of the lighting values of such substances as those 

ted, by simply burning them in air in specified apparatus at given 
ates, yields results which are not open to any very serious criticism. I 
now come to the consideration of two bodies, one of which is a solid 
vith a high boiling point, and the other a commercial liquid with a low 
oiling point. In each case we require some gas, combustible or other- 
wise, for conveying the hydrocarbon to the burner; and the result so 
‘btained must be modified by the nature of the conveying medium. Dr. 
'rankland made a series of observations of the lighting value of ethy- 
ene when mixed separately, in varying proportions, with each of the 
hree gases—marsh gas, hydrogen and The highest 
alues were obtained with marsh gas, and the lowest with carbonic 
In other words, the determination of the lighting value of ethy- 
lene, as an enricher, is modified by the nature of the 
though it may be a combustible and non-luminous one. In the caleu- 
lations I have made respecting the value of naphthaline and gasoline 
when burned in coal gas, I have assumed that the lighting values of 
these bodies are in simple proportion to the amount present. This is not 
strictly true ; however, some information upon the point will appear in 
the concluding portion of this paper. 

Naphthaline (C.oH:) being a solid with a high boiling point, the deter- 
mination of its lighting value, when consumed alone, is rendered an 
almost impossible task. The difficulty is still further increased by its 
extreme richnessin carbon ; the percentage amount of this element being 
All our knowledge of the lighting value of this hydrocarbon is 
derived from observations of the lighting value of a combustible gas 
containing an observed weight of the vapor of naphthaline. The only 
quantitative experiments in which I have been connected are those 
which were made jointly with Mr. Dibdin for the Committee of The 
Gas Institute. We found that 5 lbs. of naphthaline were required to 
double the lighting value of the gas used—viz., so-called 16-candle gas. 
[u arriving at this conclusion, we assumed that the gas we were using 
at the time would give a light of 14 candles, or 2.8 candles per cubic 
foot, when consumed in a flat-flame butner. Such a value had actually 
been obtained with some special flat-flame burners; but they were not 
used at the time by the Albo-Carbon Company. If, therefore, 5 lbs. of 
naphthaline doubles the lighting value of 1,000 cubic feet of gas, giving, by 
our assumption, 2.8 candles per cubic foot, this quantity of naphthaline 
has a value of 2,800 candles. What, then, is the volume of 5 lbs. of 
naphthaline when in the form of vapor? Air being the standard sub- 
stance, the density of naphthaline is 4.4. One cubic foot of air at 62 
Kahr. weighs (say) 0.076 lb. One cubic foot of naphthaline vapor, cor- 
rected for the same temperature, weighs 4.4 x 0.076 = 0.3344 1b. There- 
fore the 5 lbs. of naphthaline in the form of vapor occupy a volume of 
\5 cubic feet ; and the lighting value of each cubic foot in the experi- 
ment becomes 2,800 +15 = 186 candles, or 930 candles per 5 cubic feet. 
iixpressed in another way, we may say that 1,000 cubic feet of gas, 
viving a light cf 14 candles per 5 cubic feet in a good flat-flame burner, 

increased in volume by 5 lbs. of naphthaline to 1,015 cubic feet, the 

ghting value of such carbureted gas being 28 candles per 5 cubic feet. 
in the actual experiment no observation of the increase in volume is 


carbonic oxide. 
»xide. 


gas enriched, 


02 7. 
Jd.00. 


Sugg’s Improved 
Argand, 
7in. x 1%, in. Chimney. 


* London * Argand, 
6in. xX 2in. Chimney. 


Q) 2) (1) 4 
CANIS POE ook Groen Silas ceiwd ends ; 34:5 16.3 
7% i (16.8 aes 16.6 Sata ea 

ith 2 per cent. of enricher........ 19.3 1.8 17.8 1.5 
; re ated a or 21.2 1.9 19.7 1.9 
a oe PS © hak Sian 21.9 0.7 21.5 1.8 

aes eaters 23.7 1.8 23.0 1.5 

10 sig ns 24.6 0.9 23.5 0.5 

= © Le Pe 27.2 2.6 25.7 2.2 

16 og i 36.4 9.2 27.5 1.8 





(1) Candles per 5 cubic feet per hour. 





possible.) Expressing the same facts in the usual way, we see that 1 
per cent. by volume of naphthaline vapor suffices to double the illumi 
nating power of our 16-candle coal gas, and that, therefore, the actual 


vas must be 


volume of such vapor of this hydrocarbon in our common g 
excessively small, because of the known presence of several other light 
giving hydrocarbons. All these hydrocarbons, naphthaline included, 


do not amount to much more than 5 per cent. by volume of ordinary 


16 candle gas. There is, therefore, no process for the estimation of 
naphthaline in coal gas likely to be based on the measurement of the 


i : : 
| times its volume of carbonic acid on combustion 


| voluee which it occupies. However, it has the property of giving ten 


in oxygen; and this 


might be utilizedin a qualified way. 


casoline—now 


The experiments which I have made with commercial 


extensively used in London for carbureting combustible gas—were 


undertaken, in conjunction with Mr. Frank W. Clark, about two years 


ago. The sample used hada specific gravity of .661, and was not one 


specitic hydrocarbon, but most probably a mixture of several, having 
The 


the gas engineer at the present time for enriching purposes is well known 


boiling points not widely separated. importance of this liquid to 
We found that 1.000 cubic feet of coal gas drawn from the main of a 
London gas company, when charged with the vapor of 4.5 gallons of 


the gasoline, became 1,175 cubic feet. This new volume was found to 
have a lighting value of 32.4 candles per 5 cubic feet, or 6.48 candles per 
cubic foot, when consumed in a flat-flame burner taken at random from 
the burners in use at the works where the experiments were conducted 
The same burner, when used in the works with uncarbureted gas, gave 
9.4 candles per 5 cubic feet, or 1.88 candles per cubic foot. 

SX 


Therefore, 100 cubic feet of the unearbureted gas has a value of 1. 


x 1,000 =1,880 candles, and 1,175 cubie feet of the carbureted gas has 


1,175 





a value of 6.48 7,614 candles. From the consumer’s point of 


view, he obtains four times the light by the use of this quantity of gaso- 
line. The actual] increase in candle power is 7,614 1,880 = 5,734. If 
we assume the character of the liquid to be pure pentane (C:H -and 


this assumption can only be approximately correct—-we can calculate 


the volume of the vapor of 4.5 gallons of gasoline. The density of the 
vapor of pentane is 2.5 times that of air ; and, therefore, one cubic foot 
0.19 lb. 


29.745 lbs.: and the volume, therefore, works out 


weighs 0.076 x 2.5 The weight of 4.5 gallons of gasoline of 
specifie gravity .661 
at 156 cubic feet. Taking the figures of the experiment—viz., 175 cubic 
allons of gasoline, in terms 


In 


words, 5 cubic feet of gasoline vapor has a value, according to these 


feet—the average candle value for the 4.5 ¢ 
75 32.7 


of acubic foot of the vapor, is 5,734 + 1 candles. other 


figures, of 163.5 sperm candles. On the assumption that a gallon of 
gasoline gives 40 cubic feet of vapor having a lighting value of 32.7 
Oy 


candles per cubic foot, we obtain 40 x 32.7 1,308 candles as the value 


of this quantity. To raise 10,000 cubic feet of gas from 16 to 17 candles 
requires an addition, in candle value, of 2,000 candles. The quantity of 
gasoline to effect this will, therefore, be 2,000 + 1,308 = 1.538, ora little 
more than 14 gallons. 

Since these experiments were made, the demand for gasoline has led 
Mr. Clark to look afield. He informs me that he has 


sider the use of different samples of carbureting liquids, and that he is 


been led to con- 
now supplying in quantity a body which is not the same physically (and, 
most probably, is not quite the same chemically) as the sample on which 
I worked. 
had time to examine it. 
raise 9,000 cubic feet of coal gas from 16 to 17 candles. 


Although I have had a sample submitted to me, I have not 
One gallon of this is said to be sufficient to 
If the price of 
this class of liquid can be kept at the present figure, it appears to me that 
its use will rapidly extend. There is no question as to its utility and 
convenience. 

I have personally made a series of photometric observations with mix 
tures of London common gas, and the sample of butylene previously 


rable-Top Burne 
Foreign Argand Bi ory diag be 4 ‘Seee — ts Mean Restits TE lat 
1 2) 1) ) l l 
13.5 ere ane pares 
heoews 15.7 12.6 : 14.1 hes 
15.6 2.1 No. 5, 18.1 2.4 15.4 2.8 16.7 2.6 
18.0 2.4 21.1 3.0 18.3 2.9 19.7 3.0 
18.5 0.5 : 24.7 3.6 20.3 2.0 22.5 2.8 
18.6 0.1 Bie 2.5 21.2 0.9 24.2 LZ 
20.6 2.0 No. 3, 29.7 2.5 22.9 Be 26.3 2.1 
22.5 1.9 No. 4, 37.4 7.7 29.0 6.1 33.2 6.9 
23.8 1.3 | Pies 4i.z2 3.8 30 5 35 6 2.4 
5 ; 4‘ INO. 3. 38.8 1.4 ol.4 ov 1.9 





) Difference in candles for 2 per cent. 
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referred to. The gas was stored in a 5 cubic feet holder, kindly lent me 
for the occasion by the South Metropolitan Gas Company, and was kept 
some days before use, without diminution of volume, under a pressure 
of one inch of water. The chemical composition and lighting value 
were determined, at the end of the experiments, with the mixtures de- 
scribed in the above table (see p. 39). Being a gas nearly twice as heavy 
asair, a device was adopted for effecting the proper admixture of the two 
gases, and also for keeping the specimen from being contaminated with 
common gas. The mixtures were stored in a second 10-feet holder. By 
opening, to a suitable degree, the taps connected with the two supplies, 
it was found possible to regulate the quantities needed while the mixing 
was taking place. A water seal prevented any possibility of back- 
flow. 

The illuminating power of each of the various mixtures was deter- 
mined by a number of burners arranged on a tap with rotating arms, 
an example of which is before you. 
sample of gas quickly by means of six burners, three of which were 
Argands and three flat flames 
the determination of the lighting value of a flat-flame burner in two 


By a special device I have arranged for 


| discussed now, it would be thoroughly studied at home by all the 
It has enabled me to test the same | 


positions—viz., one in which the plane of the flame coincides with the | 


plane of the disc of the photometer, and the other in which the plane of | 


the flame is vertical, and at right angles to the disc of the photometer. 
and the 
The primary object of my in- 


The two positions are technically known as the “flat side” 
‘‘edge,” and are so marked in the table. 
quiry was to ascertain the relation between the illuminating power and 
the quantity of substance used for enriching a specimen of combustible 
gas ; and, by means of a series of observations, such as I now venture 
to lay before the Institute, to arrive at figures which would express such 
relation numerically. Although I have not attained my object, the in- 
formation gained is interesting, 
The three Argands were as follows : 


and may possibly be useful to some. 
Sugg’s improved Argand, with 7- 


sé 


London ” standard Argand (Referees), with 
The 


and No. 3, 


inch by 1}-inch chimney, 
6-inch by 2-inch chimney ; an Argand of foreign manufacture. 
three flat-flame burners were Sugg’s table-top, No. 5, No. 4, 
respectively. 

On glancing at the table of results, the chief point which strikes one 
is the irregularity of the rise in illuminating power for equal increments 
of the carbureting agent ; each burner giving erratic figures at some 
point or other in the series. That the varying results are not due to in- 
sufficient admixture of the rich and poor gas is, in a sense, shown by 


the irregularities of a particular burner, witha given mixture, not co- | 


inciding with those of another burner. At the present time I attach 


more importance to tne results obtained with flat-flame burners than | 


with Argands ; and a comparison of the figures will show how well the 
flat flames come out. 


stood that I consider the ordinary way of testing flat flames most unfair. 


But in these observations I wish it to be under 


The figures which I now submit speak more strongly than any words I 
could employ. It appears to me that if flat flames were tested in two 


positions, and an average of the results was taken as the lighting value 


of the flame, we stould have figures which could be compared among | 


themselves, which would more closely agree with the values given by 
good Argands, and (what is far more important) would express the light- 
ing values enjoyed by the ordinary gas user. 


I do not feel justified in drawing any very hard-and-fast conclusion 


their particular value as carbureting agents. A neglect of such facts 
explains the great diversity of opinion whichexists with reference to the 
use of commercial liquids ; such being identified by mere specific gravity 
and boiling point. The lighting values of flat flamesshould be given in 


the two directions, ‘‘ flat’? and ‘‘ edge.”’ 
Discussion. 


The President thought the members were all very much indebted to Pro 
fessor Foster for the valuable paper that he had just read. He (the Presi 
dent) only feared that its length would operate against its being fully 
discussed. When the author had himself stated candidly that he had 
not had time to study the real results of his own figures, he could hardly 
complain if those who had only just heard them, were in a still more 
helpless position. He huped, however, that, if the paper were not much 
mem- 
bers, when they had it in print. 

Mr. W. A. Valon (Ramsgate) said Professor Foster's paper, when 
carefully read, would probably be very instructive; but, hearing it for 
the first time, he did not feel competent to discuss it. One remarkable 
point which appeared to stand out prominentiy was that the olefines 
seemed to have double the illuminating valne of the paraffines ; and if 
this were established, a good many of the members would have to revise 
their conclusions, and perhaps unlearn something of what they had 
learned. In regard to Professor Lewes’s paper, it was much to be 
regretted that this gentleman was not able to be present, to answer a 
few questions which might have been put to him, and which would have 
enabled the discussion to proceed more profitably than it could now do. 
As it was, be could only offer a few remarks upon it. The matter was 
simplified by the manner in which the subject had been divided—the 
first method dealt with being the carbureting of gas by charging it with 
the vapor of volatile hydrocarbons; and he understood that Professor 
Foster agreed generally with Professor Lewes’s conclusions on this 
point. He (Mr. Valon) must say that, so far as his own experiments 
went, all such methods were more or less failures; and one fact alone 
was almost enough to prove this beyond dispute—viz., that those who 
carbureted gas in that way were always afraid to mix the hydrocarbon 
with the gas before it was put into the holder, but introduced it as the 
gas left the holder, and went out into the district. Now, it appeared to 
him that what took place in an aggravated form in the gasholder, must 
also take place, though perhaps in a somewhat mitigated degree, in 
the passage of the gas from the holder to the consumer. Therefore, it 
seemed to him that, if satisfactory results were to be secured at the further 
How 
far this evil extended, he did not know; but, from all the experiments 
he had carried out, he had come to the conclusion that, as a general 
rule very little benefit was derived by carbureting gas directly in this 
way. 
superheated hydrocarbons, which, under ordinary circumstances, would 
condense and form portions of the tar. This was the Dinsmore process, 
about which he need not stop to sav anything. Then came the method 


end ‘of the district, the gas must be over-carbureted at the works. 


The second division of the paper dealt with enriching gas by 


|of enriching a poor gas by highly-carbureted water gas ; and this was a 


from these experiments, more particularly because I have promised to | 
give the Secretary of the Institution of Civil Engineers a paper on these | 


matters during the coming winter season, for which purpose it will be 
necessary to supplement my experiments with others of a kindred 
nature. 
practice, of regurding the amount of light obtainable from a carbureted 
coal gas as being proportional to the amount of carbureting material, 
is not far away from the truth ; and that with suitable flat-flame burners, 


matter which he believed had not yet been studied in this country as it 
The conditions had not yet occurred in England, as they 
but they ought to 
be considered carefully, if only with a view to meeting temporary 
emergencies, such as strikes, fogs, &c. He thought there must be yet a 
good deal to learn with regard to this third division ; 


should be. 
had in America, rendering it absolutely necessary ; 


and he was glad 


‘to hear that it was being taken up in some large works which could 


For all ordinary purposes, it would appear that the rule, or | 


used in both positions indicated in the paper (the mean results being | 


taken as the illuminating values of the mixtures), we have a fairly regu- 
lar proportion maintained. 
very diverse numbers attributed by the experiments to a particular 
sample of gas. They distinctly indicate how careful one ought to be in 
stating what the illuminating power of a sample of gas is, unless one at 
the time gives the exact circumstances under which the observations 
Then, and only then, can a correct estimate be formed. 

That the 
parafline gases have a specific illuminating value of one-half, or there- 


were made. 

In this paper, the following points appear fairly distinct. 
abouts, of the olefines. The paraffines and the olefines are closely re- 
lated in their physical properties, such as specific gravity and boiling 
point. All are found in oil and coal gases. As the paraflines and ole- 
fines are found in commercial liquids, and mainly constitute them, a 


mere statement of specific gravity and boiling point does not indicate 


One cannot fail to be impressed with the | 


afford toexperiment with a view to solving difficulties, instead of leaving 
the work, as was too often the case, to be done by provincial gas com- 
panies. Professor Lewes had referred to one particular process—the 
Lowe—which seemed to have taken hold in this country, as it had in 
America, where it was very largely used; and, as far as his (Mr. Valon’s) 
He inspected the Van 
Steenbergh process when it was at work in England, and was very much 
fascinated with it. But he then pointed out what seemed to him might 
be a possible difficulty 
and he believed this had proved a difficulty which had not 


information went, it was certainly the best. 


-viz., the lowering of temperature by continuous 
working ; 
yet been removed. He should be inclined to adopt almost without 
question what Professor Lewes had said on this point ; for he went iato 
it very thoroughly, and almost lived on the works for atime. Reverting 
for a moment to the Lowe process, he had referred to the cost of a 25 
candle gas by that process as 1s. 8d. per 1,000 cubic feet; but he (Mr. 
Valon) should think the price would be more like 2s. 8d. 


2s. The oil was 


put down at 34d. per gallon, which might be correct, just as it was cor 
rect to say the price of cannel was 50s. per ton; but 
| matters to be taken into consideration. 


there were other 
Cannel was a material which 
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‘ould be handled in precisely the same way as ordinary coal; but with 
il a different set of conditions was introduced. 


There was nothing on 
the works to handle the oil with ; and the mere price was not the only 
thing to look at. 
but the oil could not. There must be storage, and means for manipula 
and the facilities for delivery had also to be considered. If the 
works were upon a canal, the oil might be brought up in a tank barge ; 
jut then there must be something into which to pump it. Then, of 
ourse, they had to arrange for its flow back again for the purposes of 
he works. 


LION ; 


nereased ; and still more if the works were some distance from a rail 
vay or acanal. So soon as oil came to be used in suflicient quantity to 
worth talking about, they would have to remodel the works and set 
ip new plant; and he thought probably the cost of this would be half 


is much as that of the existing works, if not even more. There was no 


doubt that the presence of carbon monoxide in the water gas was a great | 


lrawback ; and though Professor Lewes said there was no legislation at 
present forbidding the sale of illuminating gas with this constituent, he 
Mr. Valon) did not think, seeing how particular Parliament was to 
protect the public against a few grains of sulphur, that there would be 
much likelihood of gas with this dangerous element in it being allowed 
to be sold without restriction. With regard to the last part of the paper, 
he must say he agreed with Professor Lewes in thinking that Dr. Thorne 
had over-estimated the illuminating value of oil gas as made by the 
latham process ; but for the other details of the experiments, as given 
by Dr. Thorne, he was willing to answer, because hesaw many of them 
He had no doubt 
that if this system could be brought into use, something might be made 
of it. He might be expected to have some bias in favor of it: 


carried out, and was quite sure they were correct. 


but he 


would nevertheless add that, in calculating the cost, the same consider- | 


ations must be borne in mind as those to which he had already alluded 


in the other case—viz., that they must not be misled into taking the cost | 


of oil as against that of cannel as the sole factor. He believed they 


would soon be able to know something practical about the cost of oxy- 


genating oil gas; for he had heard that works were being put up at] 


Huddersfield for making oxygen for purification, and leaving margin 
sufficient to deal with the oxygenation of a certain quantity of oil gas. 

Mr. Harrison Veevers (Dukinfield) suggested that the Council might 
see their way to provide a loan-apparatus such as that of which Profes- 


sor Foster had been in need, for the purpose of conducting experiments | 


which were of benefit tothe whole profession. It came very hard on 


one gentleman to furnish such apparatus ; and it did look 
have to borrow from individuals. 

Mr. W. H. Y. Webber (London) said that it was perfectly true, as Mr. 
Valon had remarked, that the price of oil was not the only factor to be 
taken into consideration in dealing with the question of oil gas asa 
carburetor ; but this was an argument which, to some extent, cut both 
ways. In many respects oil was cheaper and easier to handle than coal, 
because it would run by itself where it was wanted. Anyone who wished 
to see how very easily, cleanly, safely, and comfortably oil gas might 
be made, could not do better than go and look at one of the Pintsch oil- 
gas works. He had inspected the last new one at the Great Northern 
Railway Station, at Holloway, the other day, and was much struck with 
Mr. 
Valon said that the light hydrocarbons for carbureting under the Maxim- 
Clark process were generally added after the gas left the holder, which 
was quite true ; but the bare statement in that form might leave a wrong 
impression as to the peculiar advantage of that apparatus. 
tended to be a corrective at the last moment. 
carbureting the whole of the gas, putting it into a holder and keeping it 
there until it was wanted. 


not well to 


the general neatness and cleanliness of the whole arrangement. 


It was in- 


the flow of gas on the spot ; and the great difference between that pro 


‘ess and the common run of carbureters (as to which Professor Lewes 


had so strikingly said that the Patent Office was ‘‘strewn with their 
tombstones”) was that in this only a very little carbureting material 
was used. It was only a question of improving the illuminating power 
»f 16-candle gas by about 14 candles, which was a very different thing 
from making a gas so rich that it was likely to deposit; and he had 
eard from a very competent authority that, with the small proportion 
ised, there was practically no deposit at all in the syphons. Every 
nember who had the opportunity should try a few of these experiments 
»n the use of oil as a carbureter on his own account: for it was a sub- 
ect which required to be studied more closely than it had been hitherto. 


He had found no difficulty in making gas from oil ; but the great point | 


o bear in mind was to be sure one did make gas, and not merely a 
‘aporous body which would be certain to come down in liquid form 
very shortly if it was put into the gas. Oil might be turned into vapor 


Cannel could be put into the retorts with the coal ; | 


Again, if it had to be brought by rail, the difficulties were | 


}all about 1t, how much richer the gas companies would be. 


It was not designed for | 


But, he took it, it was intended to deal with | 


But it did not follow 


und unless it was an incondensable gas which was put 


with fatal facility ; it could be done in a moment. 
that it was gas : 
into the coal gas, it would come down sooner or later, and would carry 
with it some of the best of the coal gas, so that the last state of that coal 


gas would be worse than the first. Whatever was used, whether alight 
volatile hydrocarbon or an oil which had to be first turned into a gaseous 
hydrocarbon by gasifying it with heat, the amcunt which was ulti- 
If or- 


dinary rectified oil was used, for every unit of weight one got about 


mately represented as gas was very nearly the same in all cases. 


one half in the form of gas; for instance, taking two gallons as the 
unit, one gallon practically disappeared in the form of tar, soot, Xe. 
This being the case, it seemed to him there was something to be said for 
if it 
He would recommend them all 


| taking the lighter stuff as the carbureter to begin with, could be 


| obtained at anything likea price. not 
to be content with what they could hear about these things, but by all 
means to make oil gas and hydrocarbon gas themselves, with anything 
|they could get hold of at all suitable for the purpose, and then they 
would understand a good deal more about it than could be gleaned from 
hearsay. 

Mr. A. Edwards (Taunton) said the question was, when they did know 
His impres- 
sion was that he could produce illuminating gas from coal as cheaply as 
it could be made by any of the oil-gas processes. He found no difficulty 
in making 15 to 20 candle gas from coal, provided he could get a proper 
selection ; and although there was not much made out of residuals in 
the West of England, the gas cost him practically 14d. per candle. The 
point which had been mentioned, about the necessity of a separate plant 
for oil gas, had occurred to him; and he could not see that in small 
works there was any money to be made by the process. Gas companies, 
or most of them, carried on business in order to make money ; though 
happily a few also devote themselves partly to carrying out experiments 
for the benefit of the rest. If they would be kind enough, at the con- 
| clusion of their experiments, to run out the figures, so that they might 
| be criticized, everyone would be grateful 
Mr. C. Meiklejohn (Oldbury) asked if Professor Foster took any steps 


to ascertain the uniformity of the composition of the gas after the 


| butylene was mixed with it. It seemed to him that, in adding so heavy 


|a vapor as butylene, whick was said to be twice the weight of air, to 
|gas, which was lighter than air, there would be great difficulty in 


securing uniformity after it was mixed in the holder. He did not under 


lstand if the gas was burned immediately after passing through the 


water-vessel, or if it was stored; and, if so, how long. Possibly the 


discrepancy in the results might be due to insufficient mixture. 
| Mr. J. 
be 


Braddock (Radcliffe) asked what standard was employed in 
If the candle standard was used, it might, he said, account for 
the somewhat erratic figures given in the table. 

Mr. H. Ashton Hill (Wallasey) thought that there was some difficulty 
|in reconciling the figures given in Professor Lewes’s paper as to the 
|cost of enriching 16-candle gas. He gave 4d. per 1,000 cubic feet as the 
| cost of enriching gas by cannel, bringing it from 16 up to 174 candles. 
6d. for 10.000 cubie feet. 


| This came to 3s. 
he found he could enrich the same quantity of gas 4 candles for 3s. 94d 


4d. or 3s. In his experience, 
This was a very considerable difference, which might perhaps be recon- 
ciled, but at all events it required consideration. He snould like Profes- 
sor Foster to give them the difference in illuminating power obtained by 
the Sugg improved Argand, as he’understood that in one case it rose 


from 16.3 candles with the ‘‘ London” Argand to 17.5 candles, and in 


another case from 16.6 to only 16.8 candles. 

Prefessor Foster said these determinations were not made with the 
| exactitude he should use if he were going to renort to a local authority, 
when he should make a series of ten observations. In this case three 


lturns of the meter were taken to represent the volume of gas used ; and 
he made perhaps half a-dozen readings. 
not to be 


He did not think there was much practical im- 


| Mr. Hill said he understood, then, that these figures were 

regarded as final. 
| portance in the difference observed between the flat part of the flame 
and the edge, because it was always understood that there was some 20 
| per cent. difference. They all knew that photometric results and com- 
mercial results were quite distinct things. 

The President said the suggestion of Mr. Veevers was one which 
could be readily dealt with by the Council of the Institute when they 
met: andif they thought it of sufficient importance to adopt it, he had 
no doubt it would meet with the approval of the members. 
to him to be important to bear in mind that the cost of oil had not been 


It did seem 


ascertained until the cost of working had been added ; and this meant, 
not simply providing pipes for the oil to flow in (which it would do with 
| very little trouble), but also a considerable amount for storage, if car- 
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bureting with oil gas were attempted on a large scale. Notwithstanding | 
| 


now 


pretty clearly ascertained, that this process as employed at the South | 


what had been said about the Maxim-Clark process, the facts were 
Metropolitan Gas Works did give reliable results, and that the 14-candle | 
gain sought to be obtained was substantially realized when the gas 
The 


to everybody was the commercial summary, to 


reached the consumer. point in Professor Lewes’s paper which 


itsell 


would commend 


which Mr. Edwards had referred. Of course, the figure of 4d. was one 


which might well be discussed. If it cost Professor Lewes 4d. for his | 
cannel, it did not follow that it would cost this to everybody. He (the 


President) paid a great deal less to enrich his gas up to 20 candles than 


some of his friends did in the South. The point was the expense of 


cannel, as it could be purchased at any particular works, in comparison 


with other processes, the cost of which was givenin the paper. Probably 


not everyone was interested in enrichment, because if the public were 


only entitled to have 15-candle gas, 


those who could supply themselves 
with coal from the nearest colliery which would yield this quality of 
gas, would never go to the trouble of enriching the gas, unless it were 
for the sake of enriching their own knowledge at the same time, by 
His 


some 


carrying out the experiments to which reference had been made. 
own experiments in this direction were rather limited and crude 
of them being with the richer cannels, and some with oil ; but he would 
not detain the meeting by alluding to them. 


Professor Foster said it was a matter of very great regret that Pro- 
fessor Lewes was not present ; and it was in no sense a detraction from 


the merits of his paper to say that it represented the work of a large 


number of individuals. Dr. Thorne’s experiments on oil gas were sci- 
entifically of great value; and one could not help feeling that, if any 
thing like the results claimed for that process could be realized, there 
was something in it. He was glad Mr. Valon appreciated the distinc- 
tion between olefines and parattines, because such mixtures as gasoline 
and the like, he believed, although he had had no actual experience, 
did vary greatly in illuminating value. Information occasionally fil- 
tered through to him which he did not always make use of ; but he be- 
lieved that many people had been trying to employ different liquids of 
all sorts and descriptions, as Mr. Webber had recommended. Results 
of very diverse character, and often most unexpected ones, were ob 


tained. 





A distinguished chemist had a few weeks previously suggested 


the passage of a poor gas through tanks of gasoline to take out the 


lighter vapors which were objectionable in transit ; and another gentle- 
man, in the course of the same discussion, proposed the passing of a rich 
oil gas into the hydraulic main, although, of course, this oil gas was 
made from a substance containing scarcely any sulphur, and only a 
mere trace of any other impurities. With all deference to the eminent 
engineer and the distinguished chemist who made these suggestions, he 
thought they were both equally wrong. 


Each, of course, was entitled 


to his opinion ; The difference 
chemically between these two bodies, which were closely related, was 


not great, but the illuminating value differed very considerably. Mr. 


but they were absolutely divergent. 


Valon, referring to the Dinsmore process, with which his (Professor 
Foster's) name had been connected, seemed to intimate that it was not 
really worth discussing; but he had never regarded it in this way. 
Whatever there might be in the process, which had for its object the 
raising of the gas-giving character of common coals, it was entitled to 
some consideration ; and whatever the practical effect of the process 
might be in somewhat modified forms, he felt that there was something 
in it which had a scientific basis. He had been getting information 
about it from every possible quarter, and the consensus of testimony 


was that persons using it had at times obtained extraordinary results, but 





had never been able to maintain them 


fluke. 


This seemed to show, not that 


it was a mere ~ but rather that they were as yet ignorant of the 


causes of failure. Of course, this did not alter the position. If it was | 


" , e . . . . | 
not a process that could be put into the hands of ordinary individuais to | 


work, it was not good enough for gas managers. But this question | 
; , ; Y . -- e . | 
ought to be kept distinct: Was it based on any scientific fact which | 


might lead to the hope that it might be improved? His figures showed | 


very clearly that paratlines could be converted into olefines, their 
illuminating value would be doubled. How far this could be realized in 


practice was, of course, another question ; and that was a point he had 


not touched upon—he left it for the Dinsmore people to show. He 
could indorse Mr. Webber's remarks respecting the use of gasoline ; and 


he did not think the engineers who were employing it would continue 
In reply to Mr. Meiklejohn, he might 
say that the butylene was chemically examined, and the 86.8 per cent. 


to do so if it were not useful. 


was completely absorbed by fuming sulphuric acid. 
presumably not a paraffine. 


It was therefore 
He had also tested it in the ordinary eudi- 
ometric way, and the carbon always came out 7 volumes of oxygen in- 


| supply. 





stead of 6 ; so that it was not a parafline. The object of the experiment 
was to see the result of mixing a certain proportion of the enricher with 
coal gas. He hoped to get some simple arithmetical proportion by which 
one could determine how much would be required to give a particular 
This 
was most important information if they could get it; but in this he had 


not succeeded 


increase of candle power, and the same rule to apply all round. 


the proportion not being so simple as he had hoped. 
The gas used was permanent, he believed, at all temperatures above 
freezing, and at atmospheric pressure. If it were squeezed two or three 


atmospheres no doubt it would condense. The mixture was going on 


all the time; so that he did not think there was any chance of strati- 
fication. 


Mf: Meiklejohn said the point of his question was whether the mix 


| ture was stored: as he understood that it was not. 


Professor Foster said that the object of the experiment was to ascer- 
The 
10-candle standard 
made by Mr. Sugg for the special purpose of testing large overhead 


tain the rule, not whether one could make the gas and sell it. 


standards used were the Methven screen and the 


lights ; but he could transfer it to an ordinary bar photometer. The 
Methven screen was, in fact, used in nearly all the experiments. He 


quite appreciated Mr. Ashton Hill’s remark that there was no advantage 
in determining the exact value of a low gas flame, from a gas manager's 
point of view. But the light was certainly 20 per cent. greater from the 
flat of the flame than from the edge ; and this was certainly a matter of 
They were not considering their obligation to the 
outside public, but estimating the lighting values of these mixtures ; 


some importance. 


and a study of the figures would show that the average from a good 
flat-flame slit burner did not differ very seriously from that with an 
Argand. 
South Metropolitan Gas Company and other friends who had assisted 


He had only, in conclusion, to express his obligation to the 


him in making the experiments. 





On the Influence of Variations in Air upon the Lighting Power 
of Flames. 
tt 


Dr. H. Bunte, in the 


cussed this question at 


Journal fuer Gasbeleuchtung, recently dis 
great length. A summary of his views is ap- 
pended 

Messrs. Hefner Alteneck and Methven have shown that the lighting 
power of flames is greatly affected by a diminished proportion of oxy- 
gen, or an increased proportion of carbonic acid or moisture, in the air 
The author has shown that flames go out when they have so 
far impoverished and vitiated the air that it contams 6 per cent. of car- 
With the aid of his assistant, Dr. 
gone into the influence of these variations on the lighting power. 


bonic acid. 3urschell, he has now 

The most important variations are those in carbonic acid and moisture; 
either by direct mixture of these with air, or by their production at the 
expense of its oxygen, either separately or together, according to the cir- 

The gas flames employed were those of 
Hefner lamps and candles shorten their 
flames also, which complicates the matter; and in candles the melting of 
the candles is also affected, and the volatilization of the melted material, 
so that the candles have not been experimented upon, because the results 
Two flames, one in fresh air, the other in vitiated 
‘The flame to be tested was surrounded by a glass 
the position of these was 
regulated until the combustion was as in the open air, and the lighting 
power the same as that of the normal flame. The variously vitiated air 
supply is introduced into the cylinder. A free-burning flame gives much 
the same light without the chimney as with it; the absorption by one 
side is about made up for by reflexion from the other. Details are given 


cumstances of the experiment. 
a slit and an Argand burner. 


are not measurable. 
air, were compared. 
cylinder with diaphragms above and below ; 


as to the mode of regulation, etc 

The moisture of the air may be increased from 40° at 16° C. (= 0.72 
per cent. by volume of water vapor) to 60° to 80° (= 2.3 volume per 
cent. H.O vapor), without sensibly affecting the luminosity of the flame; 
but beyond this there was a fall in the luminosity, which decreased to 88 
per cent. when the air was so far charged with moisture that it began to 
appear cloudy in the cylinder. The influence of moisture on the light- 
ing power is thus relatively small. Carbonic acid added to the air has 
the following effect on a slit burner: CO: 1.10 per cent., diminution 7.2 
per cent., or at the average rate of 6.5 per cent. of CO, : 1.77, diminu- 
tion 13 2.15, diminution 18.3 average 8.52); 
CO, 3.73, diminution 28.9 (= average 7.75); CO» 4.44, diminution 31.2 
- average 7.03); CO, 5.11 per cent., diminution 36.6 (= average 7.16 
per cent. for each percentage of CO.:). Argand burners give falls of 


7 (= average 8.15): 


12.4 per cent. for 2.24 per cent. of CO:, of 15.9 for 2.94, of 22.0 and 25.2 
| for 3.87 and 4.37. 


When a Hefner lamp is employed, the diminution is 
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at first much less rapid, but suddenly increases at nearly 34 per cent. of 
CO... When the moisture or carbonic acid owe their origin to the oxy 
ven of the air, the concomitant impoverishment in oxygen causes differ 
ent results from the preceding. Diminution in oxygen caused by burn- 
ng hydrogen in the air has a diminishing effect, thus : Slit burner, ox 
ygen less by 0.40 per cent. of the whole air, light diminished by 5.2 per 
cent.; oxygen less by 0.49, 0.58, 0.70, 0.94, 1.21, 1.34, light correspond. 
ngly less by 9.8, 13.7, 17.1, 20.4, 28.8, and 30.4 per cent., respectively ; 
\rgand burner, oxygen less by 0.51, 0.71, 1.06, 1.45, 1.56, 1.70 per cent. 
y volume of the whole air, light correspondingly diminished by 7.0, 
10.7, 14.3, 23.5, 26.5, and 32.4 per cent., respectively. Within these lim- 
ts the presence of moisture produced from the hydrogen does not pro 
luce a great effect, except towards the end. Further experiment is re- 
uisite in order to determine the precise amount of this. When the ox- 
ygen is caused to be consumed by the combustion of coal gas, both 
moisture and carbonic acid are formed ; and then a relatively small vi- 
tiation of the air causes a distinct diminution in the lighting power of 
the gas flame in the vitiated air. When the percentages of carbonic 
acid in the vitiated ‘air are 0.26, 0.41, 0.49, 0.54, 0.60, and 0.65, the cor- 
responding diminutions in the lighting power are 5.7, 9.4, 12.5, 15.0, 
18.3, and 20.0 per cent., respectively, with a slit burner ; while with an 
\rgand burner, when the percentages of carbonic acid in the vitiated 
air are 0.18, 0.25, 0.37, 0.43, 0.56, and 0.68, the corresponding diminu 
tions are 3.5, 6.5, 15.5, 17.2, 20.3, and 22.7 per cent., respectively. There 
is thus a great difference between the percentage of carbonic acid re- 
quired to produce a given diminution in the lighting power when that 
gas is simply added to the air and when it is produced at the expense of 
the oxygen of the air. 





An Alternating Current Motor. 
—_—— 

Messrs. A. L. Kuehmsted and Henry Floy recently published the fol- | 
lowing report of the results of experiments made by them at Cornell 
University on an alternating current motor. The experimenters say : 

The extensive introduction of the alternating current for electric light- 
ing, and the flexibility of the system when used with transformers, have | 
caused an imperative demand for an efficient and commercially conven- | 
ient alternating motor. 

Kor many purposes the synchronous type of motor would fulfill the| 
above conditions if it were possible to put the same ‘‘in step” with its | 
generator, without making use of some of the various but decidedly ob- | 
jectionable forms of ‘‘ starting motors.” With the idea of overcoming | 
most of these objections, the authors constructed a 2-wire alternating | 
motor, based upon a novel and unique theory, primarily suggested by | 
Prof. H. J. Ryan. 

It is a well known fact that should a motor have its armature wires | 
closed on themselves, and one set of its fields excited by an alternating 
current differing by a quarter phase from another current exciting the 
other set of fields, rotation of the armature will ensue. Now, if instead 
of two currents, the same current excites both sets of fields, but the mag- 
netization of one of the sets is caused to lag 90°, or approximately there- 
to, by means of mutual induction, we shall have conditions similar to 
the above case and hence a revolution of the armature. 

For one motor, four horse-shoe magnets, A, B, C and D, each of 9 
square inches face, were built up of tin plate to avoid Foucault currents. | 
About two magnets, A and B,were wound, separately, 200 turns of No. | 
10 B and § insulated copper wire, which, when short-circuite: on itself 
would, through metal induction with the existing coil, cause a lag of | 
about 90 per cent. in the magnetization of its core. Insulated, instead | 
»f naked copper wire, was used for short-circuiting coils, in order that 
he electrical forces therein might be controlled and measured. The | 
magnet C was then put on top of A, and D under B ; about each of the | 
two compound magnets thus formed were wound, in three sections, 290 | 
turns of No. 10 B and § insulated copper wire to serve as exciting coils. | 
Che magnets were then placed facing one another, and secured to a cast | 
ron base, the wires properly connected to binding posts, etc. 

The most unique feature of our machine was its armature. This was | 
simply a copper disc, 9 inches in diameter and one quarter of an inch | 
thick ; thus acting as a huge closed-coil copper conductor of one turn. 
‘he disc, supported by its shaft, was so placed between the poles of the | 
two compound magnets, that the lines of magnetization between the | 
poles of the same magnet would cut it. 

The two compound magnets are only additive in effect. Considering 
nly one of them, 7. e., A, C, the action is as follows: An alternating 
‘urrent cut through the exciting coils, sets up magnetization in both 
nagnets; A and C. The magnetization in C is practically in unison with | 





|far they do not appear to have injured one or the other. 


the current, while in A the magnetization lags nearly 90 per vent. be- i to the Institution of Gas Engincers at their recent meeting, 








nind that of C, because it is necessarily 90 per cent. behind its current, 
Thus the 


magnetization in one magnet is a maximum when the magnetization in 


which is practically in unison with the magnetization of C. 


the other is a minimum, and viee versa, the rate of change being, of 
course, greatest at its zero value. The copper disc being between the 
poles of both magnets, will have E. M 


varying lines of induction. 


F.’s set up therein, due to the 


If the magnetization of C is at its maximum, that of A will be zero, 
and the currents set up in the dise will be repelled by the maximum mag- 
netization, thus causing the dise to revolve. At the next instant, when 
the magnetization of A isa maximum, that of C will be zero, but with 
its greatest rate of change, and in the same direction just had by the 
magnetization of A. Hence currents are induced in the dise in the same 
direction as before ; but the magnetization of A being of the opposite 
sign, there will be an attraction, which will tend to drive the dise in the 
same direction as before. Thus continuous rotation is produced, and is 
due to rotatirg polarity of the field magnets. 

The motor was first connected with the Westinghouse alternator, giv 


lon 


ing a constant current of 10 amperes. The disc was heated, but did not 
revolve. 
By experiment it was found that the magnetization was arranged in 


the respective fields as theory dictated. but weak in the magnets enclosed 


| by the short-circuited coiis. This was remedied by putting in series with 


the coils a large resistance which brought up the magnetization, but 


even then ihe disc would not rotate. This showed that the fault was in 


the disc itself. By a series of computations it was found that the cur- 
rents generated in the disc amounted to, perhaps, 100.000 amperes, which 
accounted for the rapid heating of the same. With such an enormous 
current the self-induction was so large as to counterbalance the effect 
inch in 


produced by the fields. Substituting a copper dise ,'; of an 


|thickness for the original armature, rapid rotation was secured ; but 


here further experiment had to end, owing to lack of time, leaving two 
‘* felt out.” 
cure best results. 


variables to be First, the exact thickness of the dise to se- 
Second, the proper resistance in the short-circuiting 


coil to secure just the righi magnetization in the magnet. 





The Use of Air in Purifying Gas. 
— 
Communicated by Mr. Norton H. Humphreys to the London Journal. 
Those who have followed the literature of this interesting subject will 
remember that at the 1888 meeting of the Gas Institute, in the course of 
a paper read by Mr. W. A. Valon, it was contended that air could not 
be used, even in so small a quantity as 2 per cent., at the inlet of the 


| purifiers, without affecting the illuminating value of the gas toan im- 


such as 1 to 14 candles. At the meeting held the fol- 


lowing year, these experiments were again referred to; 


portant extent 
and several 
others were advanced as supporting them. It was also urged that oxy 
gen supplied to the crude gas in a practically pure form was much more 
active than when supplied by means of air. It happened that the ex 
perience of the present writer did not agree with these conclusions; he 
having used air in the proportion of 14 per cent. without appreciably 
lowering the illuminating power of the gas. Some particulars were 
given in the subsequent discussion; and he also suggested that, com- 
paring a mixture of 0.5 per cent. of pure oxygen and 99.5 per cent. of 
crude gas, with one of 2.5 per cent. of air and 97.5 per cent. of crude gas, 
the only difference was that the latter contained 2 per cent. of nitrogen. 
And it was diflicult to see how the presence of sosmall a proportion of 
nitrogen could affect the behavior of the oxygen one way or the other. 
He, therefore, while not disputing the accuracy of Mr. Valon’s results 
and experiments, claimed that they could not be taken as of universal 
application, as it was possible, under some circumstauces, to employ air 
without any appreciable detriment to the illuminating value of gas. 

In the course of his reply, Mr. Valon did not hesitate to reflect very 


strongly upon the statements thus advanced. He suggested that they 


| would be ‘‘a dangerous weapon in the hands of the public if allowed to 


go forth ;” that the object of discussion was to elicit the truth, and not to 
hide it; that the use of air as suggested was either an act of dishonesty 
or a waste of money ; and that, as a matter of fact, it was impossible the 


statements could be correct. Notwithstanding Mr. Valon’s apprehen- 
sions for the credit of th: Institute and the safety of gas undertakings, 
the statements that were so objectionable to him were published ; and so 
More than 
that, the thing that was so vigorously denounced as impossible has been 


repeatedly substantiated by various gas engineers, and especially by Mr. 


Charles Hunt in his elaborate researches on the subject, as contributed 
Now that 
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the matter has been not only discussed, but practiced to a sufficient ex- 
tent to place it beyond question, there are a few points in connection | 
with it to which attention may be directed. 

No one has disputed the fact that if ordinary coal gas is taken and 
mixed with varying proportions of air, a noticeable depreciation is pro- 
duced. This has been tried by several different observers ; and the 
numerous published tables agree so nearly as to enable a general table, 
showing the diminution caused by each unit per cent. of air, to be easily 
compiled Assuming the crude (instead of pure gas) to be taken, there 
appears no reason why such a table snould not still hold good. In these 
cases, the air and gas are simply mixed in a holder ; but when air is ad 
mitted as an aid in purification, the mixture passes through the purifiers, 
and various chemical changes, resulting in the removal of the oxygen, 


If all the 


oxygen is not absorbed, the small proportion that remains is considered 


sulplureted hydrogen, and perhaps carbonic acid, obtain. 
to be beneficial rather than otherwise ; so that attention may be confined 
to the effect of the residual nitrogen on the illuminating power of the 
gas. 

It may here be remarked that the plan of simply turning as much air 
into the gas as it will stand without showing loss of quality, while offer- 
ing an easy way of applying this system, does not commend itself as the 
most efficient. 
All that is 
needed is suflicient to combine with the sulphureted hydrogen present, 


vantage can follow the use of an exorbitant quantity of air. 
together with a moderate excess as practice may indicate. This cannot 
be arrived at unless there is a fairly accurate knowledge of the quantity 
of sulphureted hydrogen to be dealt with; and this can only be ob- 
tained by regular and periodical analysis of the crude gas, together with 
a knowledge of the properties of the various kinds of coal used in this 
respect. In all that he has written and said on this subject, the writer 
has had in view the use of a proper proportion of air, admitted through 
a meter, in such quantity as an actual knowledge of the work to be done 
may indicate. His experience has been confined to the removal of sul- 
phureted hydrogen, as the coals with which he has to deal yield only a 
low proportion of carbonic acid and sulphur compounds. Lime being 
costly, and the used material valueless, it is cheaper to employ a little 
cannel to compensate forthe former, and_as the latter rarely rise above 
10 grains per 100 cubic feet at the inlet of the purifiers, they do not here 


call for further attention. 


In dealing with the illuminating power of the gas we supply, it is| 


necessary to consider something further than the legal 5 cubic feet test. 
Not only must the gas pass this satisfactorily, but it must also pass the 
ordeal of the fishtails, batswings, atmospheric, and other burners used 


by the consumers. Although to a certain extent the examiner and the 


consumer run together, this is not necessarily so, and the engineer who | 


is wise in his day and generation will do well, in these times of oil and 
electricity, to attend to what the cousumers choose to say on this point. 
the gas are frequent, he will cast 


If complaints about the quality of 
about for a means of satisfying the public, rather than seek to shelter 


himself behind the official returns. A moderate increase of illuminating | 


If the use of air is attended 
with the disadvantages claimed by Mr. Valon, it may safely be assumed 


value is frequently a wise investment. 


that the consumers would find them out, even if the photometer did not; 
and that complaints and dissatisfaction would prevail in the districts 
where air is used. Although the writer has had personal knowledge of 
the introduction of the air system in some ten or twelve districts, in no 
one ease has it caused complaints from consumers. Nor is there any 
instance of it bringing about anything in the way of fines for deficient 
illuminating power. 

The paper on ‘‘ Purification” read at the recent meeting of the Insti- 
tution of Gas Engineers by Mr. Charles Hunt, already referred to, goes 
At the worst, 
Mr. Hunt shows that a unit per cent. of nitrogen means a loss of less 


a long way towards explaining the successful use of air. 


and it accounts for 
the higher results previously returned by the custom of adjusting the 
bic feet per hour, which happens to be less favorable 


But the table of experiments on a practical scale 


than 0.25 candle power, or a very small percentage ; 


consumption to 5 cu 
to the diluted gas. 

and points strongly to the existence 
In al} 
the loss of value in terms of each 
unit per cent. of air introduced was less than 0.5 percent. In one, which 
included the use of 3.44 per cent. of air, the depreciating effect was 
practically nil, The existence or nature of these compensating causes 
has been neither positively proved nor disproved. We only know of 
The slight rise in temperature observed in 
the purifier has been referred to as productive of benefit, by preventing 


or hindering the absorption of illuminating hydrocarbons by the oxide. 


shows even more favorable results ; 
of certain compensating influence attendant upon the use of air. 


but one of the experiments quoted, 


them by the observed effect. 


No competent gas engineer will contend that any ad- 


It will invariably be observed that the foul material, when air has been 
used, is much less ‘‘ gasey” than when the reverse is the case, although 
it may have passed ten times as much gas. In dealing with this subject, 
it has been the rule to assume that the whole of the nitrogen remains in 
an inert state in the purified gas. But this has never been proved. The 
researches of some German chemists, recently published, show at least 
| the possibility of an absorption of nitrogen in the oxide purifier. So it 
may be that a part of the so-called compensating influence is due to the 
fact that the actual percentage of nitrogen remaining in the crude gas 
is in reality lower than would be supposed. 

The ordinary processes of purification do not take cognizance of the 
quantity of impurity to be remoyed. An excess of liquor, oxide, lime, 
e., knows much about what the extent of that 
excess may be. From a chemist’s point of view, the use of air or oxygen 
An endeavor is made 


is used, and nobody 


is an interesting advance on this way of working 
to introduce these reagents in the exact proportion required, just as lime 


is applied for the softening of water. And it is obvious that, when any 


gaseous agent is used, this procedure must be followed, unless it happens 
that the agent is both cheap and not harmful to the gas. The real crux 
of the process will therefore depend upon the proportion of sulphureted 
At the inlet of the purifiers, after ample 
washing and scrubbing, this may be as low as 400 grains per 100 cubic 
feet. But introduce another kind of coal, and it may go up to 1,000 
grains or more. The writer has made a large number of experiments on 
this point. A diagram showing the proportion of sulphureted hydrogen 


present in the gas at the inlet of the purifiers throughout a period of 
| twelve months working was included in a paper read at the 1889 meeting 


hydrogen to be removed. 


| of the Gas Institute. This and subsequent researches show that, with 
the same kinds of coal and methods of working, the proportion of this 
impurity present at this stage of the purification is fairly even. It rises 
or falls according to the quantity of gas made, in a regular ratio ; and 
| therefore, with the aid of the diagram above mentioned, the quantity 
| present at any particular period can very readily be estimated. 
| The proportion of sulphureted hydrogen in the gas, and the bulk of 
| gas passed through the purifiers per hour, determine the quantity of 
work to be done in a given time. A purifier 20 feet square, containing 
oxide equivalent to 24 feet thickness, will hold 1,000 feet of 
If we find that gas containing 600 grains of sulphureted 


| . 
cubic 


material. 
hydrogen per 100 cubic feet passed through at the rate of 20,000 cubic 
feet per hour is completely purified, we have a removal of 120,000 grains 
per hour, equal to 120 grains per cubic foot of oxide. This factor of 
will be directly influenced 


| ‘* grains per cubic foot of material per hour ” 
|either by the quantity of gas passed, or by the proportion of impurity 
Gas engineers are accustomed to base their data on one 


neglecting the other, though it is of 


| present in it. 
of these only- 
| equal importance. 
the confusion which arises when the purifying statistics at different gas- 
works are compared one with the other. The engineer who happens to 
| have the lower proportion of impurities to deal with, receives credit for 
the supposed very efficient action of his apparatus; while, on the other 
hand, those who are troubled with high proportions of impurities are 
| led to conceive unfavorable opinions respecting the particular forms of 


the quantity of gas ; 
And this neglect is responsible for a great deal of 


| 
| 


apparatus that they happen to use. 





An Improvement in Gasometers. 
a 


On May 19th U.S. Letters Patent (No. 452,616) were granted to Mr. 
Frederick A. Sabbaton, of Troy, N. Y., for an improvement in gasome 
Following the words of the specification, the inventor says : 


ters. 

My present invention relates to improvements in such apparatus as 
are commonly used in works for producing and storing large quantities 
of illuminating gases for cities and villages ; and the general object of 
my improvement is to provide such gasometers with means for tempora- 
|rily storing in safety large and various quantities of naphtha, benzine, 
gasoline, or other hydrocarbon liquids which are lighter than water with- 
out materially lessening the capacity of the gasometers for storing gases 
and without exposing the liquid hydrocarbons to the gases in the gaso- 
meters, 

In the drawing, Fig. 1 represents a central, vertical, section and ele- 
vation of a gasometer of a kind in common use in works for producing 
and storing illuminating gas, and furnished with one form of my inven- 
tion ; Fig. 2 is a plan of a part of the same below the line z z in Fig. 1. 

A is the gasometer tank containing water, B and C is the gasholder 
having its open lower end in and sealed by the water in the tank and 
mounted so as to move upward and downward as the gas is introduced 
‘into and withdrawn from the holder. 
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D is a pipe or conduit furnished with means, as usual, for introducing 
carbureted gas into the gasholder, and His a pipe or conduit through 
which the gas can be withdrawn from the holder ; but the gas may be 
introduced into the gasholder and withdrawn therefrom through one 
and the same pipe or conduit D or H when furnished with suitable 
valves and connectioas, the same as in some well known gas works. 

F is a reservoir for the hydrocarbon liquid, and is closed at its bottom, 
sides and top, is in the tank A and within the circuit of and covered by 
the gasholder C, and is directly surrounded and supported laterally on 
its outer surface by the water B in the tank. This reservoir, F, is shown 
as having in its upper portion a body of hydrocarbon liquid, G, floating 
upon the water, H, in the lower part of the reservoir. 

To approximately equalize the liquid pressure against the inner and 
outer lateral surfaces of the reservoir F, and to keep or retain the hy 
drocarbon liquid or its upper portion in the upper part of that reservoir, 
whether much or little, or whatever quantity of the hydrocarbon liquid 
shall be in the reservoir, I furnish the latter with any suitable known 
passage or passages through which water will freely pass from the outer 
water tank A into the lower part of the closed stationary reservoir F, and 
from the lower part of interior of that reservoir into said water tank. For 
this purpose Fig. 1 shows in the lower part of the lateral casing of the 





To provide means for approximately ascertaining at any time the 
quantity and position of the hydrocarbon liquid G and of the surface of 
the water H in the reservoir, I have two, three or more pipes, as J, J, 
I’, extending from outside the gasometer into the reservoir, with their 
inner ends fixed at certain different heights in the reservoir, as indicated 
in Fig. 1, and furnish each pipe with a stop valve, as /, 7, /’, and with 
a connection with one pump, f, as in Fiz. 2, so that thereby whatever 
liquid or fluid in the reservoir F' shall cover the open end of any one of 
those pipes can be drawn out through that pipe by the pump connected 
therewith 

By having the closed stationary reservoir /’ in the water in the tank A 
and within the circuit of and covered by the gasholder C’ in 


g that tank 
and furnished with an open passage, as «, Fig. 1, for water between said 
tank and the lower part of the interior of said closed reservoir and with 
a pipe, as J, extending from the upper part of the interior of said closed 
reservoir to outside of the said gasholder and water tank, as above de 
scribed, the hydrocarbon liquid can be readily introduced into and with 
drawn from said closed reservoir, however high or low may be the gas 
holder, and the hydrocarbon liquid in said closed reservoir is at all times 
thoroughly protected from exposure to the weather by the gasholder C 


and the body of water which seals the gasholder and immediately sur 
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reservoir #’ an aperture or passage a, through which water will freely 
pass from the tank A into the reservoir / whenever the hydrocarbon 
liquid is being withdrawn from the reservoir, and the water will pass 
from the reservoir through the opening « into the tank whenever hydro- 
carbon liquid is being introduced into the reservoir, so that thereby the 
reservoir F' is at all times automatically kept filled or nearly filled by the 
water and the hydrocarbon liquid floating on the water. 

By having the passage a for the water to pass through from the tank 
A into the reservoir /’, and from that reservoir into the tank A, the un- 
der surface of the hydrocarbon liquid in the reservoir is exposed to the 
same body of water to which the under side of the gas in the holder C 
is exposed. 

I is a pipe or conduit open to and extending from the upper part of the 
interior of the closed reservoir #’ downward and outward below the low- 
est limit of movement of the gasholder C, and to outside of the gashold- 
er and water tank A, so that through thepipe J hydrocarbon liquid can 


be introduced directly into and withdrawn from the upper part of the in- | 


terior of said closed reservoir, while the water can simultaneously pass 
to and fro through the aforesaid open passage, as a, Fig. 1, between the 
lower part of the interior of the reservoir F and the outer tank. Fresh 
water might be introduced through the pipe J into the upper part of the 
reservoir /’, whereupon the water would descend through the hydrocar 
bon liquid in that reservoir and simultaneously force out an equal quan- 
tity of water from the lower part of said reservoir into the surrounding 
tank. To facilitate the introduction of hydrocarbon liquid into the up 
per part of the chamber F' and the withdrawal of the liquid hydrocar- 
90n therefrom through the pipe or conduit J, the latter may be fur- 
nished with a pump f, elevated funnel g, and stop valves / and 7, 
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rounds said reservoir in the tank, and that same body of water extends 
within said closed reservoir and thereby equalizes the fluid pressure 
against the opposite outer and inner lateral and top surfaces of said 
closed reservoir at all times, whether much, little, or no hydrocarbon 
liquid is in that reservoir, and whether the hydrocarbon liquid is or is 
not being introduced into or withdrawn therefrom. 

I claim as my invention the combination, with the outer tank contain 
ing water, the gasholder sealed by the water in said tank and movable 
upward and downward therein, and means for introducing gas into and 
discharging it from said gasholder, of the stationary closed reservoir for 
hydrocarbon liquid immediately surrounded by the water in said tank 
and within the circuit of and covered by said gasholder, and having an 
open passage for water between said outer tank and the lower part of the 
interior of said stationary closed reservoir, and a conduit for hydrocar 
bon liquid extending from the upper part of the interior of said station- 
ary closed reservoir to outside of the said gasholder and outer tank, sub 


stantially as described. 





Production of Petroleum in the United States. 
—_—— 

Mr. Joseph D. Weeks, of the U. S. Census Bureau, has submitted in 
Bulletin No. 76, a very interesting tabulation respecting the petroleum 

production of the country. An abstract of the Bulletin is appended 
In this preliminary statement the production of Pennsylvania and 
New York is united, the Bradford (Pennsylvania) and Allegheny (New 
York) fields being regarded as one in petroleum reports. Of the 21,486,405 
barrels produced in Pennsylvania and New York in 1889, 7,158,562 


| barrels were produced in these two districts. The Bradford district lies 
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partly in Pennsylvania and partly in New York. The collection and 
shipment of its product by pipe lines is such that it is almost impossible 
to separate the quantity of oil produced in Pennsylvania from that pro 
auce d in New York. 

In the following table is shown the amount and value of the crude 
petroleum produced in the United States in 1889, according to the xind 
of oil and manner of consumption. Under the head * Lubricating’ 
is included only the production of natural lubricating oils. 


{mount and Value of Crude Petroleum Produced 


——— Total. — Hilumit 
Stat Amount Value, Amount. 
Penn. and N. \ 21,486,403 $23,493,449 21,393,160 
Ohio 12,471,965 2,174,219 317,037 
West Virginia. ee 358, 269 379,643 345,369 
Colorado 316,476 278,240 316,476 
California 147,027 194,062 2,160 
Indiana. 32,758 21,293 tees 
Kentucky . 5,400 5,400 5,400 
Illinois ..... 1,460 4,906 
Kansas. . . 500 2,500 Sen eee 
Texas... 15 340 sa 
Total.. 34,820,306 $26,554,052 22,379,602 


The production of petroleum in New York, Pennsylvania, Ohio, by 
districts, and West Virginia, so far as obtainable, was as follows : Penn 

sylrania and New York: Bradford district, Pa., and Allegheny 
County, N. Y., 7,158,363 barrels ; Forest County, 258,955; Warren 
County, 2,347,434; Butler and Clarion Counties, etc., 5,358,403 ; 
Tidioute and Titusville, 885,119; Allegheny County, 541,092; Beaver 
County, 602,736; Washington County, 3,848,145; Greene County, 
392,912 : Franklin district, 64,244; Smith’s Ferry district, 29,000. Ohio 

Lima, 12,153,188 barrels ; Macksburg, 317,037; Mecca and Belden, 1,740. 
West Virginia: Southwest, 284,269 barrels ; Volcano, 71,500; Burning 


Springs, 2,500 


In the following table are consolidated the statistics of production of 
petroleum in the various states of the United States from the beginning 
of operations in these fields, so far as the same could be ascertained. 
According to these figures the total production of crude petroleum in 
the United States from 1859 to 1889, both years included, has been 
407,915,503 barrels, of which 368,283,514 barrels came from New York 
and Pennsylvania. Up to 1875 the total production of petroleum re 
corded came from these two States. It is estimated, however, that in 
addition to the amount thus given 10,000,000 barrels ran to waste, for 
want of a market, in and prior to 1862, from the Pennsylvania fields ; 
also a large amount from West Virginia and Tennessee. 


Product of Crude Petroleum in the United S 


Year Total. Year Tota 

1S59 ? OO 1863 2 611.309 
1860 500,000 1864.. : 2 116.109 
1861 2.113.609 1865 2 497.700 
1862 3,056,690 L866 : 3.597.700 
Year Potal Pa. and N. Y ° Ohio 
1875. 12.162.514 8,787,514 b200.000 
1I876.. 9.352.669 8,968,906 31.763 
1877 13,350,363 13,135,475 29’ 888 
L878 15.396. 868 15.163, 462 88 179 
1879. 19,914,146 19,685,176 29,112 
LSS80. 4, PSB. 1YPS 26,027,631 38,940 
LSsi. 27, 66.1, 238 27,376,599 33,867 
{S82 30.510. 830 30,053,500 39.761 
1883 23,449, 63: 23, 128,389 47,632 
IsS4.. 24,215,458 23,772,209 90.081 
LSS85. . 21,847,205 20,776,041 650.000 
L886... 28 064,841 25,798,000 1.782.970 
1887... YS ITS. SHG 22 356.193 5 018.015 
IRS... 27. 608.025 16, 484,668 10.010.868 


i. 34,820, 306 


21,486,403 


303,000,076 30,513,041 


12,471,965 
342,702,065 


a. Included in the total are the following from States which produc 


500 barrels; Texas, 48 barrels. 5. Including all production prior to 1875 


nessee prior to LSsZ 


The Thomson-Watt Meter. 
oe 
A Paper read by Mr. F. E. Smith before the California Electrical Society. 
The meter which I shall endeavor to explain to night is the Tompson- 
Watt meter, which consists practically of a combined electric motor and 
dynamo; the armatures of each being mounted upon the same shaft, 
and a registering train which indicates the number of revolutions made 


by the motor and dynamo. 


in the United States in 1889. (Barrels of 42 gallons.) 


iting. Lubricating. Fuel 

Value Amount Value. Amount Value. 
$23,225,460 93,245 $267,989 At ee Ee re 
340.683 1.740 10,558 12,153,188 $1,822,978 
344,868 12,900 eae) Cee eeeees: i amebwaise 
ewe 3 “Si =i cease ( oeeeeies.,  #§§ sepiaietecas 
MeO iudwask 6 et : 144,867 186,462 
‘is ."“siteawe, . ,-atpsauen 32,758 21,293 

5,400 , eee ee eee Orn 

1,460 LO ll a or re 
500 2.500 en eebuke” i ‘anecusineeas 
is ay ee ee pee 
$24,202,251 109,891 $321,068 12,330,813 $2,030,733 


The armature of the motor is of the drum pattern, and is composed 
of eight coils of very fine copper wire, connected in the usual manner, 
viz: the inside end of one coil connected to the outside end of the next, 
with a branch connection leading to a bar of the commutator. 

The armature is entirely coreless, that is to say, it contains no iron 
whatever ; the wire being wound over two fiber heads which are separa- 
ted about one inch, leaving the entire inner portion of the armature 
open to the air. 

Just above the armature and fastened to the shaft is a small straight 
bar commutator, upon which rest two small copper brushes ; one of 
these brushes is connected directly to one side of the mains, the other 
brush is connected through a resistance of fine copper wire situated in 
the back of the meter to the other side of the mains—thus connecting 
the armature with its extra resistance directly across the main circuit, 
in the same manner that an incandescent lamp would be connected. 
Thus it will be seen that the armature of the meter is continually con- 
nected and in circuit, carrying an amount of current which is pro 
portioned to the E. M. F. of the mains, divided by the resistance of the 
armature circuit, thereby causing the armature to play the part of a volt 
meter. 

The next step is to provide a meter which will work in conjunction 
with the volt-meter or armature; this is provided in the form of 


tates from 1859 to 1889. (Barrels of 42 gallons.) 


Year Total Year. Total. 
L867 3, 347,300 | fee 5,205,234 
1868 : 3} 646,117 Joe \ 6,293,194 
1869... 4,215,000 ‘eee moe 9,893,786 
| RSs : 5,260,745 ‘i Se ... 10,926,645 
W. Va Colorado. California. Ky. & Tenn. 
63,000,000 eae 6175,000 
120.000 ae ee —i«iét wd 
72.000 See 13,000 
180.000 ae 15,228 
180,000 ; 19,858 
179.000 ; oe 8 8=—CsCO)sCM ee hee 
151.000 ; -. Dames: © ““sKaeeo% 
128. 000 aP4 128,636 c160,933 
126,000 ape re 142,857 4,755 
90 O00 ; 262,000 4,148 
91.000 ; 325,000 5,164 
102,000 ' 377,145 1,726 
145,000 76,295 678,572 1,791 
119,448 297.612 690,333 5,096 
358,269 316,476 147,027 5,400 
5,141,717 690,383 3,127,069 195,013 


ved in 1889 only: Indiana, 32,758 barrels ; Illinois, 1,460 barrels ; Kansas, 


The stocks of crude petroleum on hand Dee. 31, 1888 and 1889, in barrels of 42 gallons, were as follows : 


Year Pa. and N.Y. 
Dec. 31, 1888 18,999,814 
Dec. 31, 1889 11,562,594 


The amount of petroleum and petroleum products, in gallons, exp¢ 


Year. Crude Naphtha liluminating. 
|) aaa 77,057,796 13,466,234 $51,964,143 
L589. 835,991,196 13,958, 680 548.395.731 
| ee . 95,365,765 12,406,586 547,542,569 


ae 


Ohio Colorado Kansas. Illinois. Texas. 
10,161,842 13,092 240 110 6 
14,415,997 36,034 150 100 45 


yrted in the years 1888, 1889, and 1890 was as follows : 


icating Residuum Total. Value. 
24,289,826 1,861,104 568, 960, 103 $47,649,345 
27,754, 239 1,838,694 675,938,540 52,793,241 


31,886,146 1,828,900 689,029,966 


51,656,677 





This includes all the petroleum produced in Kentucky and Ten-° 


So ae ae 
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eld magnets, under whose influence the armature is made to rotate. 
hese field coils are wound with very heavy wire, and are connected 

series With one side of the mains which supply the lamps. They are, 
ke the armatures, without cores or pole pieces, and are s'tuated as you 
in see on either side of the armature, a great deal after the style of the 

H. are light dynamos. 

[t will be seen that in connecting the field coils as just described, the 
irrent flowing through them will be in proportion to the number of 
amps burning, and when all the lamps are turned off there will be no 
irrent. 

The turning on or off of lamps does not, however, have any effect on 
ie armature, for, as before stated, the terminals of the armature are 
ermanently connected, one to each side of the mains; consequently 


there is a given quantity of electricity constantly flowing through the | 


irmature circuit, but as the resistance of this circuit is very high, the 
juantity is very small, about ;}, of an ampere. 

The operation of the meter is as follows: It is evident that if you pass 
in electric current through the armature circuit of an electric motor 
without any current through the field coils, there will of course be no 
motion to the armature, 
cent lamp through the field, a weak magnetic field is created on each 
side of the armature, and consequently imparts to it a rotary motion, 

used by the well-known laws of magnetic attraction and repulsion ; 

more lamps are put in circuit, more current will flow through the 
tields, thereby increasing the power and speed of the motor. 

These meters are ordinarily used on alternating current circuits, but 
for convenience and simplicity lam going to ask you to ignore the 
alternating current proposition, and confine your thoughts to a direct 
current motor, which this meter motor practically is. 

I have now described in a measure the motor connected with this me- 
ter. The dynamo is of the simplest possible form, viz., a flat copper disc 
mounted on the same shaft with the motor armature, and revolves be 
tween the poles of three permanent horse-shoe magnets, and is what is 
known as Faraday’s disc. This practically constitutes a dynamo: it has 
no commutator, it delivers no current outside of itself, and the only part 
which it plays is the part of a retarding device, that is to say, furnishes 
a certain amount of work for the motor todo. Whena motor is run- 
ning idly, with no kind of work to do, and with as little friction as pos- 
sible, the speed of the motor will be as the square of the current ; that 
is to say, double the current and you quadruple the speed. This, of 
course, in an electric meter, would not do. The speed of the meter must 
be proportional to the amount of current passing through the meter. 
This proportional speed is effected in quite a novel manner. As before 
stated, the speed of the motor is as the square of the current; on the 
other hand, the power required to operate this miniature dynamo is as 
the square of the speed, thereby making a balance between the motor 
and dynamo, and making the speed proportional to the current. 

I believe I have covered all points in this meter so far as its construc- 
tion and operation are concerned, with the exception, perhaps, of its 
connection with the registering train which records the number of watt 
hours consumed by a consumer. It was the intention, I believe, of the 
inventor of this meter to adopt as slow a speed as possible, his main ob- 
ject in doing so being to decrease the wear and tear ; and the meter is so 
arranged that the armature makes one revolution per watt hour; conse- 
quently, in burning a 60-watt lamp, thatis, alamp requiring 1.2 amperes 
and 50 volts, the meter makes one revolution per minute, or 60 revolu- 
tions per hour, which would give a reading of 60 watt hours. I quote 
from a pamphlet issued by the Thomson-Houston Company the follow- 
‘‘Among the many questions incidental to the introduction and 
wide adoption of electricity as a means of light and power, is the one of 
i: standard or unit by which the quantity of energy supplied to the con- 
sumer may be measured; and as this unit is to be used as a basis in mak 

g charges, itisevident that both producer and consumer are especially 
iterested in the determining of such a unit, and in a good understand- 
ig of its meaning and application.” 


ng 


But if you pass the current of one incandes- | 


pend not only upon the volume of current, but also upon the pressure 


at which the current is applied. 
The basis of which a system is provided in a unit whichis the produce 
of the two units of current and pressure, and which is termed a ‘‘ volt 


ampere,” or ‘* watt 


This will be understood from the following simple example 


An in 
candescent lamp taking one-half an ampere of current, ona circuit hay 
ing a pressure of 100 volts, or a lamp taking one ampere on a circuit 
having a pressure of 50 volts, would each be consuming 50 watts of en 


|ergy, and this multiplied by the number of hours would give the total 


number of watt hours for any definite time. 
The watt, then, is an accurate and complete unit of measurement, and 
is generally applicable to all forms of electrical consumption. 


| A watt of electrical energy corresponds to ,{, of a horse power of me 
| chanical energy ; hence, if a lamp or motor took energy equivalent to 


|~1, of a horse power for one hour, it might be said to take one ‘ watt 


| hour.” 


| 
| I have endeavored to make clear to you the construction and operation 


lof the Thomson-Watt meter ; whether or not [ have done so, you alone 


will decide ; if I have not, or if there are any special points that are not 


|clearly understood by any of you, I hope you will feel at perfect liberty 


| to ask any questions that you may desire, and if it is im my power to an 
|swer them, I will do so with the greatest of pleasure; the instrument ts 
| here at your disposal for examination. 

| [ will close by thanking you for your attention and the honor 


you 


have bestowed upon me. 





ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
——_—— 

THE residents of Boyle Heights (a suburb of Los Angeles, Cal.) have 

the Light 


through their streets. Thirty names were appended to an agreement to 


induced Los Angeles Gas Company to extend its mains 
take gas from the Company for a term of years, and the Company could 


not resist so eloquent an appeal. 


THE Americus (Ga.) Illuminating and Power Company is putting in 
a complete new plant for the manufacture of gas. 


THE authorities of Le Mars, Ia., have granted to J. 
right to operate an electric lighting plant in that city. 


H. Winchell 


the 


ALDERMAN HUNTER recently introduced an ordinance in the Board of 
Aldermen of Kansas City, Mo., which seeks to make a very decided cut 
in the rates that may be charged for either gas or electric lighting. The 
ordinance is appended : 

Section I.—No person, company or corporation furnishing gas to con 
sumers in Kansas City, shall charge therefor to exceed the rate of $1.25 
per 1,000 cubic feet for lighting purposes, and $1 per 1,000 feet for fuel 
purposes, and such persons, company or corporation shall, when re 
quired, supply separate gas meters to consumers to measure gas for said 
fuel purposes. 

Section IT. 


light to consumers in Kansas City to exceed, for arc lights 


No person, company or corporation furnishing electric 


For each are light to 10 p.M..... $8.25 per month. 
ww ‘ to12 “ . 11.25 “ 
) 


all nicht a 


The ordinance was referred to the Committee on Gas. 


Mr. A. 
the Saco and Biddeford (Me.) Gas Light 


J. WoopmMan, who for many years has acted as Manager of 
Company, has resigned. He 


will go into business on his own account. 


UNDER the plan adopted this year for the public lighting of Santa 
Rosa, Cal., the following number of lights will be maintained : 30 are 


lamps, of 2,000-candle power each, 100 gas lamps and 100 gasoline 





The elements which may be measured are : 
First. The volume of current, the unit of which is the ampere. | 
Second. The pressure, the unit of which is the volt. 
Third. Time, the unit of which is the hour. 
[t has been proposed to measure by ampere hours, but. this system 
ives out the pressure, which is inevitably variable, and hence as im 
tant an element as the volume ; therefore the system is incomplete. 
It has also been proposed to measure by lamp hours, or candle power | 
urs; but such a system is only applicable to electric lighting, and can- 
t be used for electric power or other forms of electric consumption. 

It is evident that a perfect system of electrical measurement should | 
se account of the total amount of energy consumed, and should de-| 


lamps. All lamps are to be lighted from dusk to 1 o'clock, A.M., *‘ clear, 


moonlight nights excepted.” 

Apovut a fortnight ago, as the result of a preliminary meeting of sev 
eral prominent parties in the manufacturing line noted, the National As 
Dealers was organized at 


sociation of Gas and Electric Light Fixture 


Cincinnati. 
A LOCAL item from St. Louis, under date of July 2d, says that the 


e ae 


electric lighting situation there has reached the stage that might 
nominated interesting, The Municipal Electric Light Company will 
not, it is thought, carry out its losing contract with the clLy and jf is 


probable that steps will have to be taken by the authorities to meet the 
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emergency. Superintendent Ayer, of the Municipal Company, is quot 
ed as saying that the Company is losing $25 a lamp a year, or $50,000 in 
all, and that for that reason the Company is not overwhelmingly an» 
ious to extend the system unless the city causes the contract to be amend 


ed SO aS to make ita paying one. 


| we were not able to satisfy ourselves. 


old Company readily met the new Company’s prizes, and all gas is nov 
sold in Terre Haute at 35 cents per 1,000. For illuminating purposes it 
seems to be quite equal to ordinary coal gas, and for cooking purpose: 
it seems to be entirely successful. As for its value for heating purposes 
With the thermometer flitting 


}about 90° we had no opportunity to personally test its merits as a heater 


THE recommendation made by Mayor Beveridge, of Paterson, N. J., in 
his message to the Board of Aldermen, that some new method be adopted 
for lighting the Almshouse, has had good effect, in that the Committee | 
on Charities and Correction decided a few days ago to report in favor of | 
awarding the contract for lighting the institution buildings tothe United 
Gas Improvement Company, which was the only bidder. The building 
is at present lighted with kerosene lamps, which not only give a very 


Mr. William H. Rogers, 


who is the local agent in charge of the plant of the United Gas Improve- 


unsatisfactory light, but are very dangerous. 
ment Company at Paterson, offered to supply gas to the building at the 


gas it will 


rate of $1.50 per 1,000 cubic feet. As the building is piped for 
take only a few days to put the fixtures in, but as the Gas Company’s 
mains will have to be carried through Union and Redwood avenues to 
the Almshouse, some delay will be occasioned on this account. It has 
been determined to cut the gas off at the meter, at a fixed hour every 
night, in order, as Alderman Hartley put it, to ‘‘ prevent the inmates of 
the institution from lighting the gas and blowing it out again, with the 


usual disastrous resulis.”’ 


AT an extra meeting of the City Council of Ashland, Neb., it was de 
cided to remove the arc electric lights from the streets, on the ground 
that they were altogether too expensive. The proprietors of the Ashland 
Mill and Electric Light Company, who have been supplying the lights 
on public account, say that because of this action on the part of the city, 
they will discontinue the supply of incandescent electric lights to the 
stores and residences of the ordinary consumers, wherefore the inhabit 
ants are in ‘‘ quite a state of mind.” 


THE Chester Gas Company’s works have been leased to the Delaware 
County Gas Company, the vote of the shareholders being practically 
unanimous in regard to the proposition. 

WE do not think any confidence will have been violated or injury 
done to any one by the publication of the following extracts from a let 
ter received last week by us from Mr. H. Wilkiemeyer 

‘* PORTSMOUTH, O., July Ist, 

‘“To the Editor AMERICAN Gas LIGHT JOURNAL 

Evansville, Ind., depending entirely upon the completion of the work 


1891. 


My leaving here for 


I had in hand at the time I accepted the Superintendency of the Evans 
To-day I | 


have finished all the most necessary and important work, and will leave 


ville plant, is the reason I have not written you before this. 
here next Tuesday, July 7th. Iam about to leave here feeling heart 
felt regrets, and possibly had I known I had in my short stay here made 
so many genuine friends as now show themselves to me, I might have 
determined differently ; yet I feel I can gain the respect of the people in 
the Indiana city * * *. 
Portsmouth Gas and Electric Company are broad-minded men, who give 


The President and Board of Directors of the 


every assistance to make life pleasant 


(1s. 


and report that the business is in a 


THE Directors of the Aurora Gas Company have declared a 


dividend of 24 per cent., most 


flourishing condition 


SomE days ago, Messrs. G. B. Cardwill, Morriss McDonald, I. G. 


Strunk and G. W. Smith were appointed a committee, on behalf of the 


Commercial Club, of New Albany, Ind., to visit Terre Haute, for the 
purpose of *‘ investigating the fuel and illuminating gas supplied to the 
people of that city,’ and the gentlemen (having ‘‘ investigated” the 


matter), handed in the following as the result of their labors 


‘* Directors of the Commercial Club—Gentlemen : Your Committee 
the 


vestigating the method of producing fuel gas, now in operation in thai 


appointed for the purpose of visiting Terre Haute with view of in- 
city, respectfully report that they have performed the duty imposed up 
on them to the best of their ability. They visited Terre Haute and spent 
some 24 hours there examining the appliances used in making and 
They also talked with the Managers of the 


using fuel gas Company, 


with those controlling the plants for making the gas, and with many 


but we are of the opinion that it cannot be successfully used in ope 


fireplaces or furnaces. It can be used, however, in stoves especial], 
prepared for it. The citizens of Terre Haute are full of praises for the 


new fuel and light. They were paying $1.50 for the coal gas and t 


| obtain an equally useful substitute for 35 cents was, of course, a great 


gain tothem. In addition, they are now free from the trouble an 


annoyance of ashes, sootand coal piles. The price at which this gas is 
furnished to the people of Terre Haute, however, seems to be low. It 
Your Committee is confident that 


a gas in all respects equal to the coal gas now furnished the people it 


probably costs 35 cents to deliver it. 
New Albany can be sold for 75 cents per 1,000 feet and then have a fai: 
margin for profit.” 


ALI 


term. 


of which is certainly rich, in the most complete sense of the 


The committee *‘ in some 24 hours” examined a complicated sys 
tem of gas making and an intricate system of gas distribution, with suc] 
thoroughness and despatch as to enable them to arrive at a determina 
tion before the 25th hour of their labors was upon them! Of course we 
note the delicate and trying time they must have had with the therm 
‘flitting about 90°,” and realize that had it (the thermometer 
‘sinking about zero,” the committee’s labors would have 
In fact, one could hardly say what th 


result would be were the thermometric conditions a trifle more favor 


ometer * 
been only 
been much more ‘‘ exhaustive.” 
able. It is reassuring to know that the Terre Haute fuel gas can be 
‘used in stoves especially prepared for it,” although we submit the 
opinion that that is very much like advising that shoes can be made to 
fit the feet, whereas it might be a painful matter were the feet called 
upon to accommodate themselves to a misfit. The committee also seem 
satisfied that 35 cents is the probable cost to the manufacturer of deliv 
ering each 1,000 feet of gas at Terre Haute, and that this circumstanc 
In the meantime, what must be the 
sensations of the capitalists who are furnishing the money with which 


sé 


is a great boon to the residents. 


Terre Haute’s gas consumers are being ‘‘booned.”” Looking the report 
over carefully, one is naturally led to the conclusion that its prominent 
lesson is the very old one that the Terre Haute fuel gas concern does 
not expect to make much or any money by selling gas, but that it may 


if the purse strings of its proprietors hold out—eventually recoup itsel! 


by a dicker of some sort or ancther with the owners of the old Terré 


Haute Gas Light Company. 


THE University of Pennsylvania will enlarge the scope of its cours: 
in Electrical Engineering. According to the official announcement. 
‘‘The requirements for admission to the course of electrical engineering 
and the work of the first and second years will be the same as for th 
In the third year the course will in 
clude physics with laboratory work, electrical measurement, practica 
electricity and telegraphy with laboratory work ; mechanical engineer 
ing, including strength of materials, hydrostatics and hydraulics, meas 
urement of power and work in the mechanical laboratory. In th 
fourth vear in electrical engineering the course will continue the wor! 
of the third year, and in addition take up dynamo-electric machinery 
accumulators, photometry, telephony, and testing of dynamos, motors 


course in mechanical engineering. 


storage batteries, etc., etc.” 


THE management of the Coldwater (Mich.) Gas Company has reduce: 
the selling rate (gross) to $2 per 1,000 cubic feet—a concession of 2 


cents per 1.000. 


THE Californian is our authority for the statement that experiment 
with a new fuel material, composed of equal parts of asphaltum an: 
peat, are being carried on at the Belmos foundry, San Francisco. 1 
these experiments are successful much good cannot fail to come, : 
them, since asphaltum and peat deposits abound in the State. 


THE total number of personal taxpayers on the San Francisco ta 
roll is 50,741, and only two assessments for more than $1,000,000 are 1 
corded. Those are: San Francisco Gas Light Company, $1,407,070 





citizens of Terre Haute, who have been using fuel gas. The net 
result of this investigation is about as follows: Fuel and illuminating 


gas of good quality is furnished the people of Terre Haute at 35 cents 
per 1,000 feet, and the use of the gas is increasing rapidly. The fuel 


gas is made from crude oil, purchased from the Standard Oil Company. 
When the new Company established the price at 35 cents per 1,000, the! 


Spring Valley Water Works, $2,451,127. 


Tue Cottage City (Mass.) Gas and Electric Lighting Company has 


succeeded to the properties and franchises of the Cottage City Gas Con 


pany. 
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,RLY this month a committee representing the laborers in the differ 
gas works of Philadelphia waited upon the Director of Public 
wks (Mr. Windrim) to confer with him upon the subject of their 
irs of labor. Chief Park, who was in Mr. Windrim’s office at the 
the men called, took part in the talk which followed. The men 
| their hours were very long, the two gangs working each 12 hours, 
they wanted to know whether something could not be done by 
ch they could have the benefit of the Saturday half holiday. 
rector Windrim replied that he wanted to do everything that was 
sible for the laborers in the employ of the city, but under the cireum 
ices in which the Department was placed he did not see what could 
If the men stopped work on Saturday the city would be with 
t gas, and the appropriations were so closely calculated that there 
e no funds with which to pay an extra force. As to an eight hour 
y, the Department could do nothing unless the men chose to organize 
mselves into three gangs, instead of the two in the present plan of 
wking. This would involve an increase in the force and a consequent 
rease in wages. This plan the men did not think very feasible. The 
rector said if they could suggest a plan which would be practicable 
would be glad to co-operate with them. The conversation 
Director, the Chief and the men was an entirely amicable one and 
e Committee, on retiring, appeared to be satisfied that only the want 
means prevented the change in their hours of work. 


done. 


between 


[HE Coupons, due July Ist, on the bonds of the Colorado Springs 

ywe Gas and Electric Light Company are payable at the First National 

ink of Colorado Springs, the First National Bank of Denver, or the 
Chemical National Bank of New York. 


THE sale of the plant of the Troy (N.Y.) Electric Light Company 

as made at the Troy court house, on the morning of the Ist inst. 
When Receiver John J. Cassin opened the sale there were present 
\nthony N. Brady, his attorney, R. A. Parmenter, and E. W. Douglas 
and George R. Dorman, attorneys for stockholders’ of the Company 
who opposed the sale. Mr. Dorman read to the Receiver a notice to the 
effect that his client, Martin R. Mosher, had appealed to the General 
Term from the order of Justice Mayham, denying a stay in the case, 
ind that if his appeal was successful, he would hold the purchaser liable 
for restitution of the property. Anthony N. Brady was the only bidder. 
He offered $90,000 and the property was sold to him for that amount. 
The purchase was made subject to first and second mortgage bonds of 
the Company, aggregating $74,000 and mortgages amounting to $7,500. 


Mr. WILLIAM HEPBURN, Chairman of the Fire, Water and Light 
Committee of Councils, Stratford, Canada, writes that he will receive 
proposals, for the public lighting of the city by electricity, up to noon 
of Wednesday next. The tendersare to be made on the basis of a three 
year contract, from November 1st, 1891, and the lighting table is for 250 
tights per annum, from dusk until midnight. Bidders are to estimate 

n 70 ares of 2,000 candle power each, or 100 ares of 1,500 candles 
each, 


[IN accordance with the recommendation of the Board of Gas and 
Electric Light Commissioners, printed some weeks ago in the JOURNAL, 
the Chelsea (Mass.) Gas Company, on July Ist, put the following rate 
schedule in force: On all bills paid before the 15th of the month a re- 
bate of 10 per cent. will be allowed from the gross price of $2 per 1,000. 


\RTICLES of incorporation have been issued to the Consumers Gas 
Company, of New Bedford, Mass., which is capitalized in $15,000. The 
ollicers are: President, Eben C. Milliken; Treasurer, Charles H. Briggs. 


\? the special election recently held at Wheeling, W. Va., to deter- 
ne whether the city should issue bonds for the construction of an 

electric lighting plant, to be operated on municipal account, 3,825 votes 
re cast. Of these, 3,014 were in favor of the project, which will now 
carried out at once. 


‘ik. ALBERT WEBER, who was at one time Superintendent of the Con- 
so|idated Gas and Electric Light Company at Bath, Me., is dead. 


‘HE Maxwell Brothers were finally successful in their attempt to se- 
‘e a franchise for the operation of a gas and electric lighting plant 
Beatrice, Nebraska. The franchise is to last for 21 years. 


IR. GEORGE R. VAUGHAN, on behalf of the Houston (Texas) Gas 
 mpany, has appealed to the City Council for the payment of $260 on 
ount of damages to the Company’s gas mains caused hy the negli- 
gc ace of the’contractor who is constructing a sewerage system for the 


Cc 


\ing again takes place. 





THERE were but two bidders in the competition for the publie lighting 


of Erie, Pa., for the ensuing year. The figures in the proposals were 
The Erie Gas Company offered to furnish gas lights at the 


rate of $16.50 each per annum, which is a concession of $3 per lamp 


as follows 


from the last contract price. The Company will also light and ex- 
tinguish the lamps for $3 each per year. The Erie County Light Com 
pany offered to maintain 152 ares (the number at present in use) of 
1,200 candle power each, at the rate of 33 cents per arc per night, and 
if the number of ares be increased to 250 or over, the price per are would 
be reduced to 30 cents. 


from dusk to daylight. 


Both classes of lamps are to be kept in duty 


THE water gas annex of the New Bedford (Mass.) Gas and Electric 
Light Company will be in working order by October 15th. It will be 


capable of producing 300,000 cubic feet per day. 

AT the annual meeting of the shareholders in the Rich Hill] (Mo.) 
Water, Light and Fuel Company, the following officers were chosen 
President, John A. Kellar, of St. Mo. ; Vice-President, Robert 
C, Massie ; Secretary and Treasurer, E. E. Sykes ; Wik. 
Tygard, R. C. Massie, F. D. Sanderson, Frank Cheverton and John A. 


Kellar. The Company supplies gas and electric light and water to the 


Louis, 


Directors, 


residents of Rich Hill, and is in a very flourishing condition. 


Ills., that a 
‘* making gas has been put in operation at Waukegan, Ills., 


WE are advised, by way of Aurora, new process of 


by which 
feet. half 
ton of coal by this prucess, it is claimed, will make 500,000 cubic feet of 


that city is supplied with gas at 15 cents per 1,000 cubic One 
18-candle power gas, all the smoke being consumed, and leaving only 
What could the Honor 


able Mr. Stein have been thinking about, that he did not let us know 


about 20 lbs. of stone and iron from the coal.” 


something about this wonderful process when on his last visit to New 
York ? Only 20 lbs. of stone and iron left from the baking of 1,000 Ibs. 
of coal! Well! Well! 





Lime Sulphate. 
oe 

Mr. G. H. West, writing about this subject, says this substance is one 
of the most annoying and injurious of all those heldin solution by water 
used for making steam. Some waters, especially those from limestone 
districts, contain it in such large quantities that its use in boilers becomes 
a real source of danger. The peculiarity about this substance is that the 
colder the water, the more of it will be held in solution, and this is not 
the case with a great number of substances which are soluble in water, 
for the higher the temperature, the more will be dissolved and held in 
suspension by the water. Water of ordinary temperature may hold as 
high as 7 per cent. of lime sulphate in solution, but when the temperature 
of the water is raised to the boiling point, a portion of it is precipitated, 
leaving about 0.5 of 1 per cent. still in solution. Then as the temperature 
of the water is raised, still more of the substance is precipitated, and this 
continues until a gauge pressure of 41 pounds has been reached, which 
gives a temperture of about 290°. At this point all the sulphate of lime 
has been precipitated. Many other scale-forming substances act in a 
similar manner. 

This shows quite plainly that any temperature that can be produced 
by the use of exhaust steam would not be sufficient to cause the precipi- 
tation of all the substances which might be contained in the water. But 
the highest temperature that can practically be obtained from the use of 
exhaust steam would be about 250 
practice, as to obtain this temperature a back pressure of about 14 
pounds would be required, so it will be seen that the water still contains 
a sufficient amount of sulphate of lime and other matter to cause a per- 
ceptible amount of scale to form in the boiler. Most of the substances 
which go to form boiler scale follow a similar iaw in this respect, so that 
nearly all of them are precipitated from solution when the temperature 
reaches that point due the pressure of steam commonly carried, but in 
some cases even that is not sufficiently high to cause the total precipita- 
tion of all such matter, but the conversion of water into steam leaves 
these salts free, and as the water can hold no more in solution, they 
are precipitated in the form of granules or dust and kept in circulation 
in the water until they find an eddy and become deposited in some part 
of the boiler, or as the boiling ceases, the water still retaining its tem- 
perature, the sediment settles on the top of the tubes and on the boiler 
plates, from which place only a portion of it 1s dislodged when the boil- 
Some of these substances when alone fcrm a 
bard crystalline scale, while others are deposited as loose matter, and 
still other substances when they are deposited together combine and form 
a different kind of scale. As the greater proportion of these scale- 
forming substances are precipitated when the water is at a very high tem 
perature, it would seem quite natural that they might be removed or 
prevented from entering the boiler by the use of a live steam’ heater. 
This it is asserted is the case where such devices are in use, 


- and this is far above the average 
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Gas Stocks. 


oe — 


Quotations by Geo. W. Close, Broker and | AS SUPERINTENDENT OF SMALL GAS WORKS 


Dealer in Gas Stocks, 


16 Watt St., New Yor Crry. 
Jul 


2” All communications will receive particular attention. 
G2 The following quotations are based on the 


$100 per share. aed 


y 13 


Capital. 

Consolidated.............. $35,430,000 
SERRE Oe OTe 500,000 
oe BEET vnsox densonvs 220,000 
SPUD. dikccnninnicnnesen 4,000,000 
OF TE ccin wiv 1,000,000 
Harlem, Bonds.......... 170,000 


Metropolitan, Bonds.... 
| ee ee 


Municipal, Bonds....... 
PAEMETL, sicnbdicks wbvenvé 
PIE cis cnseon 
Standard Gas Co 
Common Stock...... . 
A 
I esi ae komaen 
Richmond Co., 8. L[..... 


ss SS ae 


Gas Co’s of Brooklyn. 


Brooklyn......-.++. ° 

CILAZODB ...ccccccccccccccese 
S. F. Bonds.... 

Fulton Municipal....... 


Bonds.... 


Peoples Cee erereeeeesereseese 
Bonds (7’s)...... 
Metropolitan............ 
a Bonds (5 
RE in ccticntnoniend havens 
i ee 


Williamsburgh ........... 
oe Bonds... 


Out of Town Ges Companies. 
Boston United Gas Co. — 
ist Series S.F. Trust 
2d 
Bay State Gas Co 
Stock.. 
Income Bonds.... 
Buffalo Mutual, N. Y... 
Bonds... 
Citizens, Newark......... 
" ‘* Bonds. 
Chicago Gas Company 
Chicago Gas Light. & 
Coke Co. 
G’t’'d Gold Bonds 
Equitable Gas & Fuel 
Co., Chicago, Bonds 
Pe ople ‘*s Gas and Coke 
Co., Chicago— 
ist Mortgage. 
2d 
“onsumers Gas Light 
Co., Jersey City 
Bonds... 
Cincinnati G. & C. Co 
Consumers Toronto.... 
~~) ee 


Capital, Sacrame nto, Cal 


Central, S. F 


Consolidated, Balt....... 
= Bonds..... 
Citizens Gas Lt. Co., 
Rochester, N. 
Bonds...... 
East River Gas Co 


Long Island City 


NS ee 
hartford, Conn.......... 
Dorsey Gity.......sceseeees 


658,000 
3,500,000 
1,500,000 

750,000 


150,000 


5,000,000 


5,000,000 


»,000 


20,000 


2.000.000 
1,200,000 
320,000 
3,000,000 
300,000 
1,000,000 
365,000 
94.000 
870.000 
70,000 
1,000,000 
700,000 
1,000,000 
1,000,000 


7,000,000 


3,000,000 


5,000,000 
2 000,000 
750,000 
200,000 
1,000,000 
415.000 


25,000,000 


7.650.000 


2. 000,000 


2.100.000 


2.500.000 


2,000,000 
600,000 
6,500,000 


1,000,000 


11,000,000 


6,400,000 


500, 000 


250.000 


1.000.000 
500,000 
750,000 


750, 000 


Par 
100 
50 


100 
100 


20 
1000 
100 


10 


100 


25 
1000 
50 


1000 
1000 


50 
1000 
100 
1000 


50 


100 


1000 


1000 


1000 


1000 


100 
1000 
100 


50 


100 


LOO 
100 
or 


20 


par V 


sid 
93 


95 
118 
106 
110 
118 
100 


g5 
100 
115 
100 

70 
100 
100 


v0) 


134 

QS 
110 
108 


954 


105 
95 


acer 
P| 


) 


100 
100 
109 
165 


Position Wanted 


By a young man fully experienced in the details of construc- 


tion, manufacture and distribution ; also in fitting, main laying, 








ete Rest of references Address 
837-2 “A. W.,” care this Journal. 
alue of 
‘x | Gas Bonds F 
«| Gas Bonds For Sale. 
QQ | 
100 The Spokane Falls (Wash.) Gas Light Company has just issued | 
120 |2 series of First Mortgage 2c-year 6 per cent. Bonds, interest 
108 payable January and July About half of the issue is for sale 
For particulars and price address r. C. HOPPER, 
115 
121 | 
102 | . 
| ‘To Gas Companies. 
7 We make to order CAP BURNERS to burn any amoun 
100 under a stated pressure. Send for samples. 


July 13, 1891. 





eee sen eee vat tansenecom.n) 18 Miner Street Lamps. 
Jacob G. Miner, 


| No. 823 Eagle Ave., New York, N. Y. 





Also, SERVICE CLEANERS, DRIP PUMPS, and STREET 





_ MOSES 6 WILDER, MEG. ENGR 


103 816-18-20-22 Cherry St., Phila., Pa. 


120 


‘ |Volumetric Lamp Governors 


FOR GAS LAMPS & HIGH-POWER BURNERS. 


- | Governor Burners for Street Lamps & General Use 
100 GOVERNORS a aien tn oe COMMON GAS 
112 


u2 |Horizontal Governors 





, contr teres “| Bo tlatet Street Lamp Mfg. Co. 


MANUFACTURERS OF 


Globe Lamps, 


FOR 


Streets, Parks, Public 
Buildings, Railroad 


Stations, etc. 


LAMP POSTS 


A Specialty. 


Office and Salesroom, 


40 & 42 COLLEGE PLACE, - - N. Y. CITY. 


Gas Companies and others intending to erect Lamps 
and Posts will do well to communicate with us. 





Specially Adapted for Gas Stoves, Furnaces, ete, 





Special Trays for Iron Sponge or Oxide of Iron. 


CHURCH’S TRAYS a Specialty. 





110 
100 
160 
| 
| 





It is well known that a large majority of all High Power Gas 
Lamps in the United States have my Governors attached, and 
504 they are always used by the leading makers of these lamps. To 

| remove any excuse for the use by anyone of inferior and in- 

| fringing Governors, a reduction in price has been made, and all 
; exclusive contracts are cancelled, 


Reversible, Strongest, Most Durable, Most Easily Repaired 





306-310 Eleventh Avenue, New York. 
























915 | : We also make the Cheapest and Strongest 

| Correspondence Solicited with all who require a Reliable REVERSIBLE BOLTED TRAYS IN THE MARKET. 
971 | Governor. Send for Circulars. 

| 

417632 
100 | 000 10.000 300990 VJ YE 
1004 | <7 p10} 7503 y S € oF 

| FoF ok d 

| De” Pate . - 
5 easter. 
75 METER REGISTER CARD, ban) 7 
309 
172 Stamps the Dials and Pointers and the 

Number of the Meter on a card. 
1074 . . ° 
Makes a permanent reading in which there 
110 
is no possibility of a mistake. 
J ee, 

105 ~—- . ° 
on METER REGISTER CO.. Meter reader cannot enter readings in the 
114 52 ILLINOIS ST., . . 
170 | CHICAGO. route book without going to the meter 


a 
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McNeil’s Balanced Charging Barrow. 


For Coal or Coke. Best for charging or drawing hot Coke. Dumps on the floor. 
Can carry 1,500 pounds with one man power. 


STEEL haserencne~camameaiedeen 


Best Barrows Ever Made. 


Send for ¢ ‘atalogue 


GRANT McNEIL, 


; pete 225 IN. Union Street, 
: " PENS AKRON, OHIO. 


| Standard Oil Company, 


CAS NAPTHA DEPARTMENT OF THE WEST. 


GAS NAPTHA. 
GAS OIL. 


Correspondence Solicited. CLAV HLA N D, CJ 33.1). 


| LACLEDE FIRE BRICK MANUFACTURING COMPANY, 


ST. LOUIS, MO. 
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na Exclusive Agents in the United States c i 
i | FOR THE De | 


Ole Syste ol | 
Inelined Retorts. 2 


IT 18 THE COMING BENCH Syne mere cry 
FOR MAKING COALGAS. | f1)))))/))) 
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It will Save from 50 to 
60 per ct. in Labor. = ape 











EBSTIMATES AND PVPUIUANS FURNISHED BY TEE 


LACLEDE FIRE BRICK MFG. CO,, ST. LOUIS, MO. 
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MANHATTAN FIRE BRICK AND ENAMELED CLAY RETORT WORKS, 


ADAM WEBER, Prop’r, 


633 BMast Buifteenth St., N. Y.- 


Miodern Recuperative Furnaces 


FOR FIRING COAL GAS AND FIXING BENCHES, ALSO INCLINED 
AND VERTICAL RETORTS. 
The most successful Furnace in America in competition with all others. Results equalled by no other Furnace, 
Full or Semi-Regenerative. Superior to all others in strength of construction and 
prolonged life of Retorts and Furnace. 


CHAPMAN VALVE MANUFACTURING: Co,, “UPLOW.TA VALVE MG. +? 





MANUFACTURERS OF a 3 


Valves ald Gates for Gas, Ammonia, Water, Bie. 


Also, Cate Fire Hydrants With and Without Independent = aD 
Nozzle Valve. All Work Cuaranteed. . 





WORKS & GEN’L OFFICE: TREASURER’S OFFICE : 


Indian Orchard, Mass. 72 Kilby & 112 Milk Sts, Boston. Mass. 





me 





OFFICE AND WORKS, 
938 to 954 River Street and 67 to S83 Vail Av., 


Farson’s Steam Blower, .. tows 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER, 


FOR UTILIZING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOILER TUBES 


for Gas, Water, Steam, and Oil. 


Send for Circulars. 


These devices are all first-class. They will be’sent to any responsible party for trial. No sale 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 


48 in., outside and inside Screws. Indica- 


Check Valves, Foot Valves, Yard 


wash and Fire Hydrants. 


tor, etc., 


H. E. PARSON. Supt., No. 54 Pine St., N. Y. 


Hydraulic Main wip ees also 





Valves.—Double and Single Gate, } in. to 








|| Send for Circulars. 


MANUFACTURED BY 


GEORGE M. CLARK & CORT an, 


157 & 159 Superior Street, - Chicago, Ill. 
EVERY CONCEIVABLE SIZE AND STYLE. 


Ranging in Prices from $1.50 to $37.00. 





4, => 


==. | 
& BERS ‘ H | 
eS. 
| thao 6) 
io LAC ¢ 
. — : | WE USE NO CAS COCKS. 


All Flames are Regulated by a 
Direct Needle Valve. 


The JEwW5W Ei. 


IS THE 


Only Well-Made Gas Stove on 
the Market. 


Write for our 1890 Catalogue and see for yourself, Jewel Circulating Water Heater. $16.00, 








4, JEWEL GAS STOVES 
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(HOS. F. ROWLAND, President. THOS. F. ROWLAND, Jr., Secretary & Treasurer. WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents 

Thom New YorkteGreenwoine, ED EROOBR TY INT, INI. XY. 
ree OPH LL LkEs SOLERO CC BUILDERS Of 


GAS HOLDERS, 


SINGLE-LIFT ad MULTIPLE-SECTION GAS HOLDERS A SPECIALTY 





Wrought Iron Gas Holder Tanks. 


BENCH CASTINGS, RETORT LIDS, 


Hydraulic Mains, Condensers, Scrubbers, 





mt q PURIFIERS, VALVES, 


SELF- SEALING 
Retort Mouthpieces and Lids. 


For Round. Oval, or “D” Retorts. 











In calling the attention of those interested to our perfect working GAS STOVES 








AND RANGES, after a thorough and rigid trial of years, we have the unqualified 
assurance from the heads of over 6,000 households that ou’ GAS RANGES anp 
and roasting, and our 


STOVES are a perfect success for baking, cocking, broiling 


HOT WATER DEVICE 


is a marvel of convenience and economy, fur- 









nishing an unfailing supply of hot water. 














Our line includes all the different styles of Ranges 
and Stoves, and we call special attention to our 
Exot Plates, 


which are especially popular on account of the size and 








> ° ° . . . . —_ 
style, and finished either in nickel or polished iron. 


We invite correspondence and send Catalogues on application, ~~~ 


“ga acatgerae. THEDANGLER STOVE AND MFC, C C0, Cleveland, Q, “inensy sas. pane 





% 
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BERLIN IRON BRIDGE CO. 


hd 
— = . TS z i - + , , mm \ 
= . = \ ° : —— a. 
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| 
| 
} 
/ 
) 
E 
# The above illustration is taken direct from a photograph of an iron truss roof built by us for the C. W. Hunt Co., of West New Brighton 
S.[., N.Y. The side w alt s are of brick and the roof is of iron, iron trusses, iron purlins, covered with slate. Thereis nota particle of woodwork 


anywhere about this building except the window casings, so that the danger from fire is entirely eliminated. Write for lllustrated Catalogu 


Office and Works, a BERLIN, COnN. 
AGENCIES.—S. W. BOWLES, JR., Western Mangr., 556 Rookery Building, Chicago, Ill. W. E. STEARNS, 318 Odd Fellows Building, St. Louis, Mc 


GASHOLDER PAINT. Fuel and Its Applications. 


E. J. MILLS, D.Se. F.R.S., and F. J. ROWAN, C.E., assiste 





Use Only 
by others, ncluding Mr. F. P. Dewey, of the 


THE COVERNMENT WATERPROOF PAINT. Smithsonian Inst., Wash., D. C. 


; PLATES, AND 607 OTHER ILLUSTRATIONS. ROYA 
OCTAVO, PAGES xx, 802. HANDSOME CLOTH, $7250. 


THE GOVERNMENT WATERPROOF PAINT CO., 122 Milk Street, Boston, Mass. a. m. CALLENDER & CO., 32 Pine St., No ¥. 


Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 





wWwrater Gas! E"*uel Gas! 


For all Manufacturing P urposes. Gener ated from Bituminous Slack, Anthracite Coal Dust, or Coke Breeze, by 


THE LOOMIS PROCESS. 


Now in successful operation at Works of John Russell Cutlery Co., Turner's F alls, Mass., and Henry Disston’s Sons’ Saw Works, Tacony, 
Tne Cheapest Gas Generating System in the World. 


etlegietcemngsc any Kimd of Low -Priced Coals. 
NOVEL IN DESIGN, MODERN IN CONSTRUCTION, SIMPLE IN OPERATION, PERFECT IN RESULTS. 


Plans and Estimates Furnished. 


BURDETT LOOMIS, - - Hartford, Conn.. 


Or Murray Uill Hotel, New York City. 


> 





In Three Volumes. Price per Vol., $1‘ 


Feing’: Ss Treatise On. Coal Cas. Sold either by Volume or in Sets. 


A Standard te »k for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufa 
ture and d stribution of Coal Gas, and in the utilization of the Sccondary Products resulting therefrom; treating also of the Gas Engin 
and of Gas Cooking and Heating App'lances, \. M. CALLENDER & CO., 32 Pine-Street. N. Y. City. 











Bee fk Snare A Nee Rear te Tome 


Sa ERS 


Spel apr 


ae es Ae 


ata a BASE hes 


Sole te 















July 13, 1891. American Gas Light dournal, 














GAS STOVES. GAS METERS. GAS STOVES. 























. THE AMERICAN METER co. 
Established 3 aie Incorporated 18 

| Gas Meters, 

STATION METERS, 

METER PROVERS, PHOTOMETERS, 

i | Experimental Meters of all Kinds, 

| han for Testing the quantity and Quality of een 


Meters for Measuring Natural Cas. 


MANUEPACTORIES, 
508 to 514 West Twenty-second St, N. Y. Arch and Twenty-second St., Phila. 
Nos. 244 & 246 North Wells Street, Chicago, Ill. 


_§ AGENCIES, 


No. 177 Elm Street, Cincinnati, Ohio. No. 222 Sutter Street, Sa: Francisco, Cal 
No. 810 North Second Street, St. Louis, Mo. 


CAS STOVE SHOW ROOMS, No. 242 Sixth - aidan: New York City. 
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ROOTS’ ) 
GAS = BYE-PASS VALVES. 











GAS VALVE |BYE-PASS VALVE. 
Quick Acting, Automatic Action 
Sim ple, Reliable 
Hftticient, Durable. Simple Durable. 
Thousands now in use and giving perfect satisfaction. Write for Catalogue and Prices 


ROOTS’ 
NEW GAS EXHAUSTER. 


Unsurpassed — All Parts 

for Neatness | Requiring 

of Design, | a 

Simplicity, if: 
Kificiency, @ . , 

ald Economy | | / Accessible 
of Power. aes, tt il! Ties. 


SENG Tt ER SOE ie ig EG hate sag Se EP aS aD a Powe rer : 
on en i= oe a od PLP (Sy eS 














Attention 
are External 
and Kasily 











USiN 
THE P. oe &F me poyeind vinta and Manufacturers, CONNERSVILLE, IND. 


IWNSEN Gen. Agts., 1 & CO.,, Selling Agts., 165 & 165 Washington St., N. Y. 








BY 
SI 
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THE UNITED 
GAS IMPROVEMENT CoO.. 


DREXEL BUILDING, PHDLA., PA. 




















Owners of the Lowe, Granger-Collins, McKay-Critchlow (for car- 
bureting Natural Gas), and Other Gas Patents. 


BUILDERS, LESSEES # PURCHASERS OF GAS WORKS. 























Ly > 


/_ RN - xf ah A Ne ya 


Standard ‘‘ Double Gade Lowe Apparatus, iidetane Designed for the Use of Lima Crude Oil. 





Hirectors of 


WATER GAS PLANTS, 


(Either Independent or Auxiliary to Coal Gas Works), 


USING LIMA OR OTHER LOW GRADE OILS AND ANTHRACITE COAL OR GAS HOUSE OR OVEN COKE 








PAMPHLETS, PLANS, AND ESTIMATES FURNISHED UPON APPLICATION. 
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NATIONAL 


GAS LIGHT AND FUEL CO., 
No. 52 Lake Street, Chicago. 


GAS WORKS 


Built, Remodeled, Leased, and Purchased. 

















71 Springer Cupolas The total capacity ,of 
have been installed Springer Apparatus 
in the U. 8S. during now in use is over 
the past four years. 25,000,000 ft. daily. 





THE SPRINCER CUPOLA SYSTEM 


Has Proven Itself the most Economical and Satisfactory Method of Gas Manu- 
facture ever brought to the attention of the Gas Fraternity. 


GUARANTEED ESTIMATES of Cost of Gas Furnished on meen. 


GASHOLDER TANK CONSTRUCTION, ETC. 


Gas Companies and others about to erect Gasholders will find it sxoktehle to consult 
W. C. Whyte, who for over 30 years has made a specialty of 
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Tank eins oak — Work. 


Fifty Tanks now in operation show the sort of work done. Address 


W.C. WHYTE, - No. 15 Cortlandt Street, N. Y. City. 
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WHAT OUR CUSTOMERS SAY OF IRON SPONGE. 


COLUMBUS, O. I regard the Connelly Iron Sponge as the best 
form of oxide of iron of which I have any knowledge. 
E. McMILLIN, Eng’r. 


OHIO PENITENTIARY, I take pleasure in saying that the 
Iron Sponge bought of you two years ago, and which has been in con- 
stant use ever since, has given entire satisfaction. It does all you claim 
for it; in fact it reduces the cost of purifying to almost nothing—which 
certainly ought to be satisfactory. R. P. GREEN, Supt. 


CINCINNATI, O. Our experience shows that by the use of Iron 
Sponge in place of lime we have effected a saving of 1.4 cents per M. 
in cost of purification. A. HICKENLOOPER, Prest. 

SANDUSKY, O. The Iron Sponge has been a great advantage 
and saving to us over old method. THos Woop, Supt. 

CADIZ, O. We have been using your Sponge for five years with 
entire satisfaction, and at about one-fourth the cost when we used lime 
for purification. A. N. Hammonp, Supt. 


LOGAN 0. We have no desire to go back to purification by lime. 
A. MICHIE, Sec. 
LIMA, O. We have used your Iron Sponge for two years, nothing 


else, and are entirely satisfied with it. Lima Gas Lr. Co. 





TROY, O. Recommend Iron Sponge to any Gas Company. 
is as good and far cheaper than lime, and far less labor nonsste 
with it. R. A. Dirrmar, Supt. 


WOOSTER, O. We have used your Iron Sponge about 8 months 
with entire satisfaction, and we shall continue to use it as long as we 
can do so with the success we have had thus far. 

Wooster Gas Lr. Co. 


HAMILTON, O. We have been using your Iron Sponge for the 
past 5 years exclusively—using no lime with it—and it affords us pleas- 
ure to testify to its merits. Our present lot has been in use now over 
16 months. D. H. HENSLEY, Sec. 


MANSFIELD, O. Our Company has been using your Iron 
Sponge for 2 years in our works for purifying. It has been very sat- 
isfactory, and we would not know how to get along without its use. 

G. S. Harris, Supt. 


PORTSMOUTH, 0O. 
so far it has given entire satisfaction. 


PAINESVILLE, O. 
past 2 years, aud shall continue to use it. 
tion. 


We have been using your Iron Sponge, and 
J. W. Smita, Sec. 


We have used your Iron Sponge for the 
It gives perfect satisfac- 
J. W. ALEXANDER, Prest. 


CONNELLY IRON SPONGE AND GOVERNOR CO, No. 111 Broadway, New York. 








WILBRAHAM GAS EXHAUSTER 





WILBRAHRAM BROS., 


PHILADELPHIA, PA. 


IRON MASS 


For Gas Purification. 


Acts immediately, and more efficiently 
than any other purifying agent 
now in use. 


Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greonpoint Ave. & Newtown Creek, Brooklyn N.Y. 


JARVIS ENGINEERING CO, 


61 Oliver St., Boston, Mass. 


CONTRACTORS FOR ERECTING 


COMPLETE STEAM OUTFITS FOR ELECTRIC 
LIGHTING STATIONS. 


Steel Boilers set with Jarvis Pat. Boiler Setting 
Toburn COKE SCREENINCS oor Fuei. 
ARMINGTON & SIMS CO. ENGINES, 
Belting direct to Dynamos, without using Shafting. 


SEND FOR CIRCULARS. 


REFERENCES.—Charlestown Gas & Electric Light Co., Charles 
town, Mass.; Schenectady Gas & Electric Light Co., Schenectady 
N. Y.; Brookline Gas Co., Brookline, Mass. 




















Gasholder Tanks & Gas Works Masonry Complete. 


PLANS PREPARED AND ESTIMATES FURNISHED AT SHORT NOTICE. 


J. P, WHITTIER, 70 Rush St., near Division Av., Brooklyn, N. Y 
A Large Quantity of Cround Fire Brick For Sale Cheap. 








1891 DIRECTORY 1891 


OF ADA Y vale sae COMPANIES. 


Price, oe 


A. M. CALLENDER & co, No. 32 Pine Street, New York City. 


is $5. OOo. 
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Woods Gas Scrubbing and Enriching Apparatus. 



















End Elevation. Side Elevation. 


The cheapest, simplest, and most effective apparatus for removing Tar and Ammonia, and enriching Gas, ever 
brought to the attention of Gas Manufacturers. With ordinary condensers and scrubbers the condensable illum- 
inants flow off to the tar wells and liquor tanks and are lost, but with Wood’s Apparatus these illuminants are saved 
and retained in the gas, thus increasing its illuminating power and making a great saving in the cost of enriching 
material. Where set up next after the Hydraulic main, this Scrubber produces an 8-oz. Ammoniacal Liquor. 


JAMES R. FLOYD & SONS, - - Nos, 531 to 543 West 20th Street, N. Y. City, 


FORT WAYNE ELECTRIC CO. 


FORT WAYNE, IND. 


MANUFACTURERS OF THE 


Slattery Induction System 
LONG DISTANCE INCANDESCENT LIGHTING. 


The Most Carefully Worked Out and Complete Alternating Current System of Electric Lighting in Existence. 



















W/O ODP 
Automatically Repulatins 


Arc Dynamos AND LAMps. 


Main Office and Factory, Fort Wayne, Ind. 


BRANCH OF FICES. 












Wood Dynamo. 













NEW YORK, - - “ 115 Broadway. PITTSBURCH, PA., - : 533 Wood Street. 
PHILADELPHIA, - - 907 Fiibert Street. DALLAS, TEXAS, - - - McLeod Building. 
CHICACO, - - - - 185 Dearborn Street. TORONTO, CANADA, - 138 King Street, West. 
SAN FRANCISCO, - _ 36 Bow Montgomery Street. MEXICO, F Adams’ Successors, ° _ City of Mexico. 
BUFFAL©® %.¥.. - 228 Peari Srteet. CUBA, Maicas & CO., * Havana. 
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ENGINEERS. 


GAS AND WATER PIPES. GAS AND WATER PIPES. 





P. D, WANNER, Chairman. 


A. H. MELLERT, Mangr. of Wks. 
R. B. KINSEY, Secretary. 


F. A. KNOPP, Treasurer. 


MELLERT FOUNDRY & MACHINE CO. Ltd. 
and READING FOUNDRY CO., Ltd. 


Reading, Fa. 





Spoctals—Flange Pipe, eee a Hydrante 
Lamp Posts, Reto 


General Foundry and Seuslene Work. 
JOHN FOX, Selling Agent. 160 Broadway, N.Y. 


THE OHIO PIPE COMPARY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Jas-House Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 





GENERAL FOUNDERS AND MACHINISTS. 


Columbus, Ohio. 


WARREN FOUNDRY AND MACHINE CO., 


Established 1856. 


New York Office, 160 Broadway. 


HAI CAST IRON WATER AND GAS PIPE, 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SiZES OF 


Works at Phillipsburgh, N. J. 





Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc. 


M. J. DRUMMOND, | EMAUS PIPE FOUNDRY. 


| DONALDSON IRON COMPANY. 
SPECIAL CASTINGS AND LAMP POSTS. 











MANUFACTURERS OF 


‘CAST IRON PIPE AND SPECIAL CASTINGS 








Office, Corbin Building, 192 Broadway, N. Y. | | 


FOR WATER AND GAS. 








CAST IRON 


Pik. 





THE ADDYSTON PIPE AND STEEL COMPANY. 


CINCINNATI, OHIO. 


For MANUFACTURED “ NATURAL GAS “= WATER. 
SPECIALS, FLANGE PIPE, AND LAMP POSTS 








JOS. R. THOMAS, 
No. 32 Pine Street, N.Y. City. 


CONSULTING AND CONSTRUCTING 


Gas Engineer and Contractor. 


PLANS, SPECHICATIONS, AND ESTIMATES 
FURNISHED. 


Contracts taken for all Appliances 


required at a Gas Works, 


Either for New Works or Extensions to Old Plants. 








JAMES R. SMEDBERG, 


Gas Eingineer, | 


213 Jefferson Ave., Peoria, Ill, 


Will furnish Plans, Specifications and Estimates for the Remod- 
eling or extension pf Gas Works. Also, Analytic Reports upon 
the business condition and prospects of Gas Companies. Ample. 


references will be given. 








DURAND WOODMAN, Ph.D., 


Analytic and Technical 


CHEMIST. 


Analyses of Gas, Fuel and Gas Coals, Crude and Refined Petro- 
leum, Materials for Gas Puritication, Tar, Ammoniacal Liquors 
and other Bye-Products, Fire Clays, Deposits in Mains, Water 
for Steam Making, Boiler Scale, ete., etc. Expert work in con- 
nection with ** Damages to adjacent water supplies and adjoin- 
Experimental Investigations for Inventors. 





ing properties.” 
127 Pearl Street (Hanover Square), N, ¥. 








| 
| 
| 








| USED BY THE FOLLOWING GOVERNMENTS: 


UNITED STATES. 


. Torpedo Station, Newport, R.1., 43 H. P. 

. Army Department, San Antonio, Tex., 50 H. P. 

. Engineer Corps, St. Louis, Mo., 8 H. P. 

. Military Post, Fort Canby, Wash., 4 H. P. 

. Government Quartermaster Department, Vancouver, Wash., 62 H.P. 
. Government Quartermaster Department, New Orleans, La., 15 H. P. 
. Senate, Washington, D. C., 150 H. P. 

. House of Representatives, Washington, D. C., 75 H. P. 

. Government Ice Factory, San Antonio, Tex., 4H. P. 

. Navy Yard, Norfolk, Va., 125 H. P. 

v. 8. Navy Yard, Brooklyn, N. Y., 125 H. P. 

U. 8. Government, Ellis Island, N. Y., 120 H. P. 

U. 8. Dispatch Boat “* Lucerne,”? Norfolk, Va., 50 H. P. 

Washington Monument, Washington, D. C., 25 H. P. 

MEXICAN: State of Guerrero, 15 H. P. 

JAPANESE: In Government Coal Mines, 150 H. P. 

HOLLAND: Government Physical Laboratory of Leiden, 15 H. P. 
RUSSIAN: Moscow Imperial Technical School, 10 H. P. 

NEW SOUTH WALES: Government of New South Wales, 160 H. P. 
TASMANIAN: Alexandria Battery, Hobart, 75 H. P. 

ENGLISH: Number unknown. Details not reported. Over 30 engines. 


Many others sold by agents, but not reported, 


OUSE MACHINE COMPANY. : 


RGH. PENNA. U.S.°OF A. 


aqdqddddddddq 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 





JH. GAUTIER & COMPANY 


CORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


H. GAUTIER, Prest. CHAS. E. GAUTIER, Sec. & Treas. 
CHas. E. GREGORY, V.-Prest. Davin R. DALY, Gen’l Mang’r. 


BROOKLYN 


Clay Retort & Fire Brick Works, 


(EDWARD D. WHITE & CO.) 


Manufacturers of Clay ay, Foe Brick, 
Gas House and other 


VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS. 
Office, SS Van Dyke St., Brooklyn, N. Y. 











LACLEDE FIRE BRICK MFG. CO., 


Fire Brick, Gas Retorts, 


ST. LOVIS STANDARD SEWER PIPE. 
Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 

OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 


ST. LOUIS, MO. 


MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 


CLAY GAS RETORTS 
AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 15th Street and Avenue C., N. Y 








ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 


Cas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 














Works, 
LOCKPORT STATION, PA. 


ESTABLISHED 1864. — 


JAMES GARDNER, JR.., 


Office, Rooms 19 & 20, Lewis Block 
PITTSBURGH, PA, P.0. Box 373 


Successor to WiIimTIA MM GARDNER & BON. 


Fire Glay 


Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE JU. S. 
H. A. NORTON, No. 92 WATER STREET, BOSTON, MASS., Agent for the New England States. 








GEO. C. HICKS, CHAS. A. REED, 
Prest. 


CHICAGO “Se siress. 


Retort and Fire Brick Co., 


MANUFACTURERS OF 


Fire Clay Goods of all Kinds, 


AND BEST QUALITY ONLY. 


Regenerative Furnaces & Water Gas Goods. 
45th St., Clark to La Salle, Chicago. 


GEROULD'S IMPROVED RETORT CEMENT. 


A Cemeut of great value for patching retorts, putting on mouth- 
pieces. making up all bench-work joints, lining blast furnaces 
and cupolas. This cement is mixed ready for use. Economic 
and thorough in its work. Fully warranted to stick. 
PRICE LIST. 

In Casks, 600 to 800 Ibs., Lo.b. N. Y., See pepe. 

In Kegs, 100 to 300 Ibs. at 6 

In Kegs less than 100 Ibs., = 
Cc. LL. GEROULD & CO., 

5 & 7 Skillman St., Brooklyn, N. Y. 


Western Agt., H. T. GEROULD, Jeffersonville, Ind. 














“ at7 * 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
Mermod-Jaccard Bldg., Rooms 307 & 308, 
Broadway & Locust St., St. Louis. Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost entirely in 
the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. Our re- 
torts are made to stand chenges of temperature, the strongest 
heats of the furnace, and the abrasion of feeding and emptying. 
We have the exclusive Agency for the West of the celebrated 


Kioenne-Brede!l Full Depth and 
Semi-Recuperator Benches, 
: And also furnish and build 
Our Own Styles Semi-Recuperator Furnaces 





fer the use of Coal or Coke as fuel. 





THOS. SMITH, Prest. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE, MD. 


AUGUST LAMBLA, Vice-Prest. & Supt. 





Clay Retorts, Blocks & Tiles 
FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Ked and Buff Ornamental Tiles and Chim- 
mney Tops. Drain and Sewer Pipe (from 
23 to 30 imches), Baker Oven Tiles 
19x 13x23 and 10x10x2 


WALDO BROS., 88 WATER 8T., BOSTON, MASS 
Rele Ageuts the New Engiand States. 








Boston Fire Brick Work 


Manufac- 
turers of 


Gas Retorts and Settings 


Under the Personal Supervision of MIR. GHO. CO. HICES iste of Chicago. 


Fire Clay Goods of all kinds. Akron Sewer Pipe, Lime, Cement, etc. Agts. for the Arc Gas Lamp & Governing Gas Burners, 


Send for Circulars and Prices to 


FISKE, COLEMAN & OO., Managers, No. 62 Congress Street, Hoston, Mass. 
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FRED. BREDEL, C. E., 


Contractor for the Gomplete Erection and Equipment of Gas Works. 
Sole Proprietor of the KLOENNE PATENTS for North America. 


Gas Condensing and RECUPERATIVE 
Purifying Machine. FURNACES. 


ehnivnd @ Guide Pexriaae, Adapted to Retort Houses 
With or Without « 


Stage Level. 








No Condensers Required, 


No Naphthaline or Pitch 
is Formed. 


HIGHER CANDLE POWER. 


Tar & Ammonia Hg hers Inclined Retort 


WATER GAS WASHERS. = Benches. 


Refers, by permission, to Mr. Eugene Vanderpool, Newark, N. J., and Mr. E. G. Cowdery, Milwaukce, Wis. 
For further information address 


ERED. BREDEL,, 
118 Farwell Ave.., Milwaukee, Wis. 22 Beaver St., N. Y. City. 


aaah THE NEW 


FLEMMiInG’s | HENRY MAURER & SON, HANDY BINDER. 


(ESTABLISHED 1836.) K 
GeneratorGas Furnace Dev ao es Wopwt marae was 
ET 0 RT W 0 R K in appearance, strong. durable, and possessing many special 


qualities of its own. It allows the opening of the pages per- 


Over 1,400 Retorts Now in 
Use in America. 






































| fectiy flat, whether one or several numbers are in the binder 

rth Amboy, N.J 
AIA 27 772 mA | WOBES, Pe as | Any number can be taken out and replaced without disturbing 
P EEE eo oe: Cee, OFFICE, 418 to 422 East 23d 8t., TN. Y. he others. The papers are not mutilated for subsequent bind- 
Sooo LB gn Be fogs 40 es ing in permanent form. The binder is supplied with gilt side 
3 Gok ee Clay Gas Retorts, title, and is an ornament to any desk or reading table. The 
Wid JOURNAL, filed in the Handy Binder, becomes a volume of great 


Bw IW Cc Ex Ss a =H oo bg ye gt 0 In Ces 9 | alue. always convenient for instant reference. Handy Binder, 


Postage paid, $1 00. 
Fir Til Ete. 
” Brick, ame - | A, M. CALLENDER & CO., 32 PINE STREET, NEW YORK CITY. 


oe : _ American Gas Engineer 
Free and Superintendent's Handbook. 


By WILLIAM MOONrE YY. 


Gonsisting of Rules, Reference Tables, and Original Matter 
Pertaining to the Manufacture, Manipulation, and 
Distribution of Illuminating Gas. 


























Materials furnished and Benches erected by 


J. H. GAUTIER & CO., - Jersey City, N. J. 850 Pases, Full Gilt Morocco. Frice, $3. 








Address as above, or D. D. FLEMMING, JerseyCit, M1, | A AG CALLENDER & CO.. 32 Pine St.. N. Y. 
NEWBIGGINGS HANDBOOK FOR GAS ENGINEERS AND MANAGERS. 


The present (the fifth) edition marks an important advance on those that have gone before. Considerable additions have been made to the text, 
and much of it hasJbeen rewritten and otherwise improved. Price, cloth, $6. A. M. CALLENDER & CO., 32 Pine St. N. Y. 
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DAVIS & FARNUM MFG. CO., 


WAL, TEAANM, MASS. 











PRINCIPAL OFFICE AND WORKS, Walthem, Mass. BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 
SINGLE, DOUBLE, TUBULAR, PIPE, 
AND AND 

TRIPLE LIFT SINUOUS FRICTION 






Gasholders, ae S Condensers. 


OF APY CAPACITY. | — alae ea = OF ALL SIZES. 


— 


TRON ROOF FRAMES AND FLOORS. 
Purifying Boxes, Center Seal or Valve Connections, Bench Work. 


Reversibie Lime Trays. 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 
Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


— AIZ0— 
Gas and Water Pipe, Flanged Pipe, 
Sugar House Work, and Special Castings of all Descriptions. 








EBstablished i1sci1. Imcorporateced iss. 


KERR MURRAY MFG. CO., 


FORT WAYNE, IND. 





Those who are in need of 


Holders or (as Works Apparatus of any [leseription, 


AND OF THE LATEST IMPROVEMENTS, 


will find it to their interest to 


GET AN ESTIMATE FROM US 


before placing their order. 
As we make a Specialty of this Class of Work, and are Practical Builders 
and Manufacturers of same, 


with our long years of experience in the business, 


WE CAN GUARANTEE YOU SATISFACTION. 












Hstimates, FPians anc Specifications Furnished on Application. 
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BARTLETT, HAYWARD & CO. 
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Friple Double, & Single-Lit tua IEEE ICC PURIFIERS. 
GASHOLDERS. 1 CONDENSERS. 
iron Holder Tanks A Scrubbers. 
nOOF FRAMES HF SENCH CASTINGS 
Cirders. Be oi STORAGE TANKS 
BHA Ms. Semmes es GB Gilors. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


MILL’S REVERSIBEL LIME TRAYS. 
Gas Works Designed and Constructed. 


Pascal Iron Works, «szszs«° Delaware Iron Works. 


MORRIS, TASKER & CO., 


INCORPORATED. 
OFFICE, 224 SOUTH THIRD STREET, - - PHILADELPHIA, PA. 


CONTRACTORS, BUILDERS, AND MANUFACTURERS OF 


Gas, Water = Sugar Works 








Bench Castings. ay : — = ses Iron Roofs. 
Condensers. Street Stops, 

Scrubbers. Valves, etc. 
Purifiers.’ Stand-Pipes. 


Hyd. Carriages. Water & Oil 





Iron Floors, Tanks, all Sizes. 


Single, Double, and Triple-Lift Cas Holders, 
SELF-SEALING KETORT LIDS. STAMPED STEEL RETORT LIDS. 


Locomotive Water Columns, Filters, etc. Boiler Tubes, Wrought Iron Pipe & Fittings 
Plans, Specifications and Estimates for all kinds of Machinery furnished on application, 
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a R, D. WOOD & CO., 2=- 


400 Chestnut St., PHILADELPHIA, PA. 


MANUFACTURERS OF 


CAST IRON PIPE, 


Gas Holders, 


SINGLE, DOUBLE, AND TRIPLE LIFTS, WITH 
OR WITHOUT WROUGHT IRON 
OR STEEL TANKS. 


PURIFIERS, CONDENSERS. 


Scrubbers. 
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BENCH WORE. 


lron Floors and Roots, Plate Girders. 









Heavy Loam Castings. 


HYDRAULIC WORK. 








Lamp Posts, Valves, Etc. 


~~ 


ISBELL-PORTER COMPANY, 








G. G. PORTER, Prest. (Successors to SMITH & SAYRE MFG. COMPANY) CHAS. W. ISBELL, Secy. 
ENGINEERS AND CONTRACTORS FOR THE 
eo e 
onstruction and Extension of fas Works. 
Special Castings, Tees, Bends, etc. Exhausters. 
Bench Castings. Engines. 
Water Gas Generators. Steam Jet Exhausters. 
Hydraulic Mains. Exhauster Governors. 
Iron Floors. Compensators. 
Brenner Self-Sealing Retort Lids. Self-Acting Bye-Pass Valves. 
Tar Gates and Hydraulic Main Dip Regulators. Valves. 
Hutchison’s Tar Displacement Apparatus. Valve Stands with Indicators. 
Multitubular Condensers. Purifying Boxes. 
Standard Washer-Scrubbers. Purifier Valve System. 
Tower Scrubbers. Center Seals. 
Walker’s Tar and Carbonic Acid Extractors. Street Governors. 








Estimates, Drawings and Specifications Furnished for the Alteration, Improvement, or Extension of 
Existing Works or the Construction of New Works. 


ISBHLILPORTHR COMPAIY, 


No. 245 Broadway, New York City. 
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GAS WORKS APPARATUS AND CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION. 


JAMES R, FLOYD & SONS, "SSae aA CES MEG. CO. 


(SUCCESSORS TO HERRING & FLOYD) 
Oregon iron Works, 


lion om and Telescopic Gasholders, 


os cota italy IRON ROOFS, BRIDGES, LAMP POSTS, 
Engineers and Contractors | 











MANUFACTURERS OF 





FOR THE ater and Oil Tanks, Coal Elevator Cars, 
CONSTRUCTION oF COKE CRUSHERS, BENCH CASTINGS, 

RM ana ene ee 

All Kinds of Castings and 83, 35, 37 & 39 Mill Street. 16, 18, 20, 22, 24 & 26 Ramsey Street: 
General Tronwork Cincinnati, Ohio. 

















GAS APPARATUS. |j/) DEILY & FOWLER, |i] 


Bench Castings, Regenerative and Half | 





Regenerative Furnace Castings. Laurel Iron WorkEs. 
Condensers, Scrubbers, Purifiers, t4ddress, No. 39 Laurel Street, Philadelphia, Pa. 
Street Drips and Connections, BUILDERS OF 
tiles GA SHOLDEHS 
Hydraulic Hoisting Purifier Carriage, = 
Self-Sealing Retort Lids, Improved | Single and Telescopic. 
ia yo rand EXolders Built 1885 to 1890, Inclusive: 
jens. Omaha, Neb. Port Chester, N. Y. Paducah, Ky. Tacony, Pa. (two) Central Gas Lt. Co., New 
Plans, Specifications, and Estimates furnished for Construction sanaee. >. ng . nw —_ elle, N. Y. — ee ee —— x Sag 7 York < Ga) 
ng nd City, N. Y. em, le, W. T. famton ‘acuma, Wash. 
of New or Alteration of Old Works. | Maeon, Ga. Omaha, Neb. (2d) San Diego, Cal. Concord, N. i. Knoxville, Teno. 
York, Pa. Lynn, Mass. (2d) Northern Gas Lt. Co., of Dover, Del. (2d) Pottstown, Pa. 
| Chester, Pa. Little Rock, Ark. New York, N. Y. Calais, Me. Victoria, B. C. 
| Hazleton, Pa. (2d.) Irvington, N. Y. Westerly, R. I. New London, Conn. (2d) Vancouver, B C. 
' Staten Island, 3 xe South Boston, Mass. Willimantic, Conn West Chester, N. Y. Charlottesville, Va. 
Saugerties, N. ¥ Rye, N. Y. (2) Montclair, N. J. Bay Sisore, L. I. So. Framingham, Mass. 
Clinton, Mass. (Lan. ee ae Ont, Attleboro, Mass. Washington, D. C. Woonsocket, R. I. 
Chattanooga, Tenn alden, Mass. Santa Cruz, Cal. Newport, R. I. (2d) Simcoe, Can. 
Galveston, a a (34.) eaten Island, N. Y. (2d) wet Pa. (2d) Morristown, N. J. Pittsfield, Mass. (2d) 
a | Fort Plain, N. Y. Woodstock, Ont. est Chester, Pa. (2d Lebanon, Pa. Chattanooga, Tenn. (2d) 
Brunswick, Ga. Malden, Mass. laa Pa. (3d Oakland, Cal. 


FOUNDERS AND MACHINISTS, 


CHICAGO, ILL PATENTS. GREENOUGH’S 


7 Gas Works Apparatus, FRANELIN H. HOUGH DIGEST OF GAS LAW.” 


PURIFIERS, CONDENSERS, Solicitor of American & Foreign Patents. 


; WW 925 F. ST., WASHINGTON, D. C. 
Bench or kz This is a valuable and important work, a copy 


(task U.8. Parane Oveze.) | of which should be in the possession of eve 2 
SPECIALS, LAMP POSTS, Personal attention given to the preparation and prosecution | | company in the country, whether large or pf 

of applications for Letters Patent. All business before the U.8. | As a book of reference it will be found invaluable. 

Bae] [ © FR uo eo Bs a =H FR ip 9 | Patent Offive attended to for moderate fees. NO Ageney in | It is the only work of the kind which has ever 























Price, $5.00. 





the United States possesses superior facilities peen published in this country, and is most com- 

Iron Roofs and F loors. for obtaiming Patents, or for ascertaining the patent- | plete, Handsomely bound. Orders may be sent to 
ability of inventions. Copies of patents furnished for 25 cents | 

Plans end Retimates farntshet Sor ROW WOrks or_oxtemstons Of | cose, Correspondence solicited. (a. M. CALLENDER & CO., 32 Pine St., N.Y. 








WM. HENRY WHITE, 


No. 832 Pime Street, - - - New YorE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 
Plaus and Estimates Furnished. 
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GAS COALS. CANNEL COALS. GAS ENRICHERS. 





JAMES D. PERKINS. - . RKI N ~ SA CO F. SEAVERNS. 
ey 


228 & 229 Produce Hxchange, New Yor kK. 


Cable Address, ‘‘ PERKINS, NEW YORE.” Post Office Box 3695, New York. 


CENERAL SALES ACENTS FOR 


The Youghiogheny River Coal Company’s 


OCEAN MINE YOUGHIOGHENY GAS COAL. 


Hon. W. LL. SCOTT, Prest. M. HH. TAYLOR, Vice-Prest. 


This Colliery is located at SCOTT HAVEN, PA., in the center of the Youghiogheny Gas Coal District, and produces 
the ONLY RELIABLE YOUGHIOGHENY COAL for gas purposes. (See Map on p. 87 of this Journat, Feb. 16, ’85.) 


FProiIntTts OF SHBIPYPmMENT, 


Locust Point, BALTIMORE. Pier No. 62, PHILADELPHIA. 
ST. GEORCE, STATEN ISLAND, N. Y. - ee. 








Also, Shippers of the following well-known Cannels: 


Breckenridge & Old Kentucky Boghead 
from Kentucky, 


AND THE 


JELLICO CANNEL, from TENNESSEE. 


Within the past four years we have delivered these Cannels to over One Hundred and Fifty Gas Companies 
in Thirty-five different States, and to some of the largest Gas Companies in 


GREAT BRITAIN, ON THE CONTINENT, AND SOUTH AMERICA. 


Single carloads or more delivered at any required point in the United States and Canada. Cargo shipments from 


NEW YORK, PHILADELPHIA, BALTIMORE, NORFOLK, AND NEWPORT NEWS. 


Particulars as to prices, etc., furnished upon application to the above address. 


JAMES & WILLIAM WOOD,]) cacsar BRos.. 


Gas and Cannel Goal Contractors, -sarrieede Mae Was ate 


No. 40 St. Enoch Sq., Glasgow. No. 2 Talbot Court, London. | Gas, Water Meter, and Clock 


Proprietors of the BATHVILLE COLLIERIES (which produce the Dp xX aioe Ka | * 
celebrated BOGHEAD CANNEL), Shields, Shieldmuir, Drumpeller, and! 


| Enameled Iron Plates in Colors, and the 
other Collieries. This Firm offer | Sahih Meeneesiad Sisters 
| 
| 
| 














and Numbers. 
STANDARD CANNEL,  cemesrectiy rics or ver aoa win oa in 
9 experience of over 80 years, can guarantee not only satisfaction 
and correctness, but extremely low quotations. ESTIMATES 
Unequaled as Gas Enrichers. AND SAMPLES FURNISHED ON APPLICATION. 


Analyses, prices, and sll furtber information furnished on application to | Qfiog & Salesrooms, 11 Park ROW, N.Y. 


Agency for U.S, Room 70, Nos. 2 & 4 Stone St, IN.Y, City, "7:7 5 jm Hs 
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COKE CRUSHERS. GAS COALS. GAS COALS. 





The Despard Gas Coal Co., THE 
DESPARD Gas coaL,|) PENN GAS COAL GO, 


AND MANUFACTURERS OF 


dete Sera ees wi Coal, Carefully Screened & Prepared for Gas Purposes. 


WHARVES, Locust Point, Baltimore, Md. 
OFFICE, 44 South Street, Baltimore, Md 

















Their Property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on the 
N 
ae ne = i AamEs. ae Pennsylvania Railroad, and on the Youghiogheny River. 
COXE BROS. & CO. pans estes OE ET i i 
Cross Creek, Sugar Loaf & Beaver Meadow 209 SsouTH THIRD STREET, PHI A., 
— Points of Shipment: 
Genera! Office, 143 Liberty St., New York. 
Boston, 70 Kilby Street ; Phila, 420 Walnut Street; Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
a ee River: Pier No. 1 (Lower Side), South Amboy, N. J. 























Ee. B. BIW, Gen’l Agent. 











Chesapeake & Ohio Railway Coal Agency, 


FOR THE SALE OF THE 


Superior Kanawha Gas Coals, Cannelton Cannel, 


Also, SPLINT AND STEAM COALS, 
From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’way. 


C B. ORCUTT, General Agent, - - No. ! Broadway (Room 217) New York City 


EDMUND H. MCCULLOUGH, Prest CHas. F. GODSHALL, Treas. H. C. ADAMS, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 
‘Mines situated on the Pennsylvania and the Baltimore 


Koller’s Anta ee ee Penn. 


SIMPLE, STRONG, AND DURABLE. POINTS OF SHIPMENT: 


0. M. Keller, sec. Supt. Gasts.s cote co. Columbus, Ind. PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J. 
im a ti WATKINS (SENECA LAKE), N.Y. 


Electric Lig ht Primer. | Since the commencement of operations by this Company its well-known 

By CHARLES L. LEVEY. Coal has been largely used by the Gas Companies of New England, and the 
peed seen Bane Some reat Middle States, and its character is established as having no superior in gas- 
Lights, with Precautions for Safety, etc. 


akin: Oboes 7 | giving qualities, and in freedom from sulphur and other impurities. 
A.M. CALLENDER & 00., 32 Pine St., N.Y. | Principal Office, 224 South 3d St., Phila., Pa. 


THE CLERK GAS ENGINE Co,, 
Main Office, 1012, 1014, 1016, 1018 Filbert St., Philadelphia, Pa. 


WM. W. GOODWIN, Prest. E. STEIN, Sec. 





























The utility and convenience of the Gas Engine being no longer an open question, it only remains now for 
intending purchasers to select the BEST. We claim for the CLERK GAS ENGINE that it is equal to any other 
manufactured as regards steadiness in runn'ng, simplicity, and ease of keeping in repair, and that it gives the greatest 
amount of power for the least money (both in first cost and expense of running) of »ny engine made. In support of 
this claim we refer to the test of the Gas Engines made under the direction of the American Institute of New York. 
in December, 1885, and heretofore published in these columns. These engines are especially adapted for continuous 
running under heavy loads, and we can refer to Engines which have run 22 hours a day for months at a time 


Made In Sizes of 5 10. (5' 20, and 25 Horse Power, All Engines Cusranteed for One Year, 
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JOHN J. GRIFFIN & CO., 








Nos. 1518, 1515, 1517 & 1519 Race Street, PHILADELPHIA. 





52 Dey St., NEW YORE. 75 N. Clinton St., cerep. r. PERSONS, Mangr) CHICAGO, 


MANUFACTURERS OF 


IN ANY WOrUMszs. 


> METERS FOR MEASURING GAS 





wees «=€©6—Provers, Gauges, Registers, Etc., Etc. % 
EXPERIMENTAL APPARATUS FOR QUANTITATIVE AND QUALITATIVE ANALYSIS. 


Careful and Prompt Attention paid to Repairing of all kinds of Meters and Apparatus. 
Eistimates Cheerfully Furnished. 


NATHANIEL TUFETS, 


No. 153 Franklin Street, Boston, Mass., 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges, 
Pressure and Vacuum Gauges. | 














Dry Gas Meters. 
Root METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


pcocenimacnersrdlll ewok Patent Cluster Lanterns for Street Dllumination. 








CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING 60. 


Established 1866. 
BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. 


NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Front St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 














“Success” and “Perfect “3 Cas Stoves. 


A. HARRIS. E. L. HARRIS. J. A. HARRIS. 
Eistablisghed 18409. 


HARRIS BROS. & CO., 


Twelfth and Brown Streets, Philadelphia. 


Manufacturers of Wet and fjry fas Meters, 


STATION METERS, METER PROVERS, 


EXPERIMENTAL WETERBRS, SHOW OR GLAZED METARBS, 
Pressure and Vacuum Registers, Gauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED FOR 
STATION METERS OF ALL SIZES. CORRESPONDENCE SOLICITED, 
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GAS METERS. GAS METERS. GAS METERS. 
GEO. J. McGOURKEY, Prest. WM. H. MOFADDEN, Vice-Prest. (Phila.) WM. N. MILSTED, Gen. Supt. and Treas. (New York). WM. H. DOWN, Sec. 
Established |1834. Incorporated 1863. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
Manufactories: GSAS STOVES. | i 
’ ’ 177 Elm Street, Cincinnati. 
12 W " .¥. SUGG’S “STANDARD” ARGAND BURNERS, Ww. so . 
55S Woy. 208 S.. B..¥ SUGG@’S ILLUMINATING POWER METER, | oie welds Gesenh Gime OG ome 
Arch & 22d Sts., Phila. Wet Meters, with Lizar’s ‘“‘Invariable Measuring”? Drum. 222 Sutter Street, San Francisco. 








EELME & MciLHENN yy, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS. STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 
Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works. 


FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers. 





Fs 





D. MCDONALD & CO., 
GAS METER MANUFACTURERS. 


(Hstablished 1854.) 
51 Lancaster St.. Albany,N. Y. 34 & 36 West Monroe 8St., Chicago, Ill. 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS, PIiESSURE GAUGES, ETC. 


We use only the very best materials, and employ the most skilled labor, and by our long experience (37 years) and personal supervision cf every deta 
we feel justified in assuring the public that our goods will give perfect satisfaction. Every Meter emanating from our establishment will bear the Ste 


Inspector’s Bapex, and will be fully warrented by us. Our Annual and Calendar will be sent to Gas Companies upon applicatioz-- 








KIRKHAM, HULETT & CHANDLER’S NEW PATENT 


“Standard” Washer-Scrubber. 


Extracts the Whole of the Ammonia and a Large Percentage of the Sulphureted Hydrogen and Carbonic Acid. 


MINIMUM WEIGHTIN MOTION @ MINIMUM DRIVING POWER @ MINIMUM BACK 
PRESSURE @ MINIMUM WEAR AND TEAR @ WITH MAXIMUM RESULTS. 











The “New” Washer-Scrubber, with Wooden “ Bundles,” has been for many months in successful operation at the 
London Gas Light and Coke Company’s station at Beckton, and at many other European Gas Works 
The “ Bundles” can be supplied to “Standard” Washer-Scrubbers already in use. 


GEO.. SHEPARD PAGE, Sole Agt. for Western Hemisphere, 69 Wall St., New York. - 
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GAS INTO POWER, 


BY THE 


OTTO GAS ENGINE. 


CAS POWER.—A Source of Revenue to Gas Companies ready to engage in Electric Lighting, building of 
Water Works, Electric Street Railways, etc. 

Coal for producing Cas is less in amount than that for producing Steam, both being measured on an 
equal amount of work performed. And, further, with Gas, 


50 to 90 per Cent. of Value of Coal is Returned 
by sale of Coke and Tar, according to the market value of these products. 


Labor for handling fuel is reduced, by its becoming centralized and confined to the gas bouse and frequently 
has not increased after the addition of a power station. 
With Gas Power, cost of fuel is strictly limited to the time of use. 











MANY VALUABLE SIZES 
AND RECENT 1-3 to 100 
IMPROVEMENTS. HORSE POWER. 





Wherever Gas Companies tried Cas Power with Steam Power together in one Station, the use ‘of 
Steam was subsequently abandoned or restricted, and Gas Power made to take its place. 


Where Gas Companies adopt Gas Power for Electric Plants, Water Works, Sewerage, etc., they not only 
choose the most economical power for their use, but secure to themselves the numerous advantages of increased 
production, without increase of expense, and benefit thereby their entire manufacture. They induce consumers, by 
their example, to abandon Steam for Gas Power, and, by establishing special rates, make 


Gas Power the Leading Power or To-Day, 
AND SOLVE AT ONCE THE QUESTION OF FUEL GAS. 


“Otto Gas Engine Works,” 


SCHLEICHER, SCHUM™M & CO., 
151 Monroe St. (Kent Building), Chicago. 33d and Walnut Sts., Phila, 


NEW YORK AGESCY. 18 VESEY STREET. 





